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H.M.N.S. ‘VALIANT for the use of His Excellency the Governor of Nigeri 


For ninety years Yarrow and Company Ltd 
have specialised in the design and 
construction of naval ships and shallow 

draft vessels of all kinds, H.M.N.S. ‘VALIANT’ 
being a recent example. 

Yarrow also specialise in the design and 
manufacture of water tube boilers for both 
marine and land use. Many of the 

world’s most famous ships are fitted with 


boilers of Yarrow design. 


Designed and Constructed by YAR Rk QW 


SHIPBUILDERS + ENGINEERS + BOILERMAKERS 


YARROW AND COMPANY LIMITED SCOTSTOUN - GLASGOW W4 
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If it’s Equipment 
for 















the Glenfield range of such equipment, built-up 


over many years of association with the water- 






works industry, offers a complete selection of 






quality products for service at Headworks, in 






Trunk Mains, Pumping Stations, Purification 






Plants and Distribution Systems. 






Illustrated are typical examples of Glenfield 






gates—-a 40 ft span ~< 26 ft 6 in deep free-roller 
unit on the Churchill Dam of Port Elizabeth’s 
water supply —power and hand operated sluice 








valves, check and pressure reducing valves, and 






Micro-straining plant. 


























GLENFIELD & KENNEDY. 








LIMITED. KILMARNOCK } 











Head office and works: KILMARNOCK, SCOTLAND 
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VISCO 


AIR FILTRATION 


Self-Cleaning Air Filters 
for Collieries 
& Steelworks 





—_ ~ 
CATE ea Co Soy mee . 





| 








The number of colleries and steelworks in which we 
have installed ‘‘ Visco’’ Patent ‘‘ Reciprojet’’ Self- 
Cleaning Air Filters makes an imposing list. Recent 
installations include filters supplied to the National 
Coal Board for the ventilation of generator houses at 
Barnburgh Colliery, Silverwood Colliery and Cadeby 
Colliery. At each of these collieries the ‘‘ Recipro- 
jets’’ deal with 48,000 cu. ft. of air per minute. 
To date we have supplied and have orders in hand 
for ‘‘Reciprojet’’ Self-Cleaning Air Filters aggre- 
gating over 3} million cu. ft. air per minute. 











but we tailor 
Lett: Cleaned air side of © Vago” in stainless steel 


Works of The Steel Company of 
Wales Ltd, 









Made to measure jobs are our speciality. Vats, vessels 





and machine parts in heat-resisting and corrosion-resisting 


- 


materials—particularly stainless steel and nickel alloys 


* 2 
£2 al 
ot ee ar 


are usually problems, but they’re problems we take on 
every day of the year. Our technical department is always 


available for consultation, advice 


and service. Call us in and see 
what a difference superb stain- 
less steel tailoring makes. 


for instance... 


Crystallising bowl 
consisting of nickel 


Two sections of a Patent Automatic 
“ Reciprojet” Air Filter forming 


out ofa 12-section filter of 80,000 
c.i.m. capacity supplied to a stee! ; ; 
works. View of dirty air sik inner shell and mild 
showing part of reciprocating 

steel outer shell. 


mechanism 








Our a department is at your service for advice and Ss 

estimates. We welcome your enquiries and will send “ Visco 

Saad stor Tee WELDING TECHNICAL SERVICES LD, 
ENGINEERS AND FABRICATORS 

HURST MILL, KINGS NORTON, BIRMINGHAM 30 


ALSO MAKERS OF WATER COOLERS, DUST COLLECTORS, AIR CONDITIONING PLANT PHONE : KINGS NORTON 2360/2555. GRAMS : WELTEXA, BIRMINGHAM 








Phone: CROYDON 4/8] 


VISCO ENGINEERINGCO.LTO. STA=FORD RD. CROYDON 
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(Above) Four 320/60 h.p., 660/370 r.p.m., N-S variable speed a.c. motors, with L.S.E. control panels, driving 
Allen pumps at the Norton pumping station of Liverpool Corporation. 


Mr. J. H. T. Stilgoe, M.inst.C.E., M.1.W. 


pees Water Works Engineer, 
) 


(Below) A 720 h.p., 420 r.p.m. squirrel-cage motor, weatherproof, water cooled, for circulating water pump drive 


L.S.E. MOTORS 
FOR PUMPING DUTIES 


L.S.E. motors are available in types for all 
pumping duties in water and sewage works, 


power stations, etc. 


The N-S variable speed a.c. motor has out- 
standing advantages for use where efficient 
variation of pump output is required, under 


hand or automatic control. 


LAURENCE, SCOTT & 


NORWICH, MANCHESTER, 








ELECTROMOTORS LTD. 


LONDON & BRANCHES. 





= 
Peralta 
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ileal the shape or a es 


We have produced an astonishing variety of Castings in our time, large, small 
and intricate. We cover all ranges of plain, carbon and alloy compositions, 
including steels to British Standards and Special specifications. This includes 


Molybdenum non-creep steels, chromium steels for wear resisting castings and 
The austenitic heat and corrosion 


low nickel chrome and high alloy steels 


resisting range is also available. 


54” Valve Body. Weight: 5 tons, 16 cwts. Dimensions: 81” x 610° x 3 3’ 


JARROW METAL 





. Steel Castings by BR ua te ee 


Gateshead, 8, Co. Durham 





In association with Armstrong Whitworth (Metal Industries) Ltd., Close Works 
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TRULY GUIDELE 
gid BRITISH PATENT 665,557 


.... Sutton( 7-Roll Straighteners , 


aed 





FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 
4 to 24 TuBes 






] 






| 
| 
| 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 


IN LESS THAN FIVE MINUTES NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON | 


Ml 





CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 





Exclusive 


Features OPERATES WITHOUT GUIDES 






SPEEDS UP TO 800 FT. PER MINUTE. 


== CAN BE IN LINE WITH TUBE MILL. 





ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


SIR JAMES FARMER NORTON & co. LTD. Telephone : Blackfriars 3461 3-4-5, 3492-3 Telegrams : “Agricola’’ Manchester 
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GENERAL 
FABRICATION 
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PROFILE 
- CUTTING 
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A Humidifying Drum with 12 compartments 
for paper mill, size 6’ 0” dia. x 8 6” long. 
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CHDALE, LANCS. TELEPHONE 3159 


0S WORKS, RO 
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don’t be prehistoric ... 


take a fresh look at 
WESTOOL transformers 


Using the most up to date techniques, Westool 
manufacture a wide range of transformers from 
the smallest possible up to 2000VA for sealed can 
transformers and 5KVA single phase-18KVA three 
phase. 


To ensure complete accuracy and reliability, every 
unit is subjected to a thorough test at each 
stage of manufacture. 


However unusual your application may be, get in 
touch with Westool and send now for data sheets, 
complete with binder, covering standard types. 








ST. HELEN’S AUCKLAND, CO. DURHAM 


Phone: West Auckland 317 (6 lines) Grams: Solenoid, West Auckland 
































Birmingham Office: 7 Newhall Street, Birmingham 3. Phone: Central 3901 




















Westool also make: Coils & Coil Winding Machines, Small Motors, A.C. and D.C, Solenoids, Vibrating Tables, Grinding Attachments, Air Conditioners, Warner Electric Brakes and Clutches 
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FLUID-DRIVEN 


ee Soe ee Oe 
—e THE MOST 
Bs EFFICIENT IN 
4 USE | 
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CONTRACTORS’ PLANT—SALE & HIRE 


* 


eee, ae 
<a ee 


‘< RAILS AND SIDINGS .. 


, eau th hi 


' i 4 ; SHIPBREAKING 


'’ WARDS 


into 


— _ — eee 
_ STRUCTURAL STEELWORK MACHINERY AND MACHINE TOOLS 


your 
industrial 
planning 


Posie: 
ga 
Va tae 


TRACTORS SCRAP IRON AND STEEL ~Y ROAD MATERIALS 


att }. 


THOS. W. WARD LTD 


ALBION WORKS : SHEFFIELD 


INDUSTRIAL PLANT 
London Office: Brettenham House: Lancaster Place ‘Strand W.C.2 


FOOD PREPARING = 
MACHINERY = 
se See Pg 


ptt ew 


FACTORY PLANNING & INSTALLATION 
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Turbo Blower for oil refinery 
in Venezuela. Photograph by 
courtesy of Messrs. Daniel 
Adamson & Co. Ltd. 





STEEL CASTINGS 


Intricate castings of various sizes and qualities to suit 
customers requirements are continually produced in the 
Hadfields foundry. 

Special supervision coupled with distinctive workman- 
ship and technical dexterity are embodied in the manufacture 
of Hadhelds castings, produced in carbon low alloy, manganese SHEFFIUELO 
and other wear resisting steels, stainless and heat resisting 








steels. 


HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND 
B 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 








‘G 
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jae 


Br 


in the MIDDLE EAST ) 


oy 


*¥ 
See ae 
Illustration shows construction in progress‘ > )} 
on the Basrah Petroleum Company's Se 
65-mile pipeline which now delivers oil 
from the Zubair and Rumaila fields to a 


the terminal at Fao at the mouth z 


Wi 


of the Shatt-el-Arab River. 


Other South Durham 
manufactures include: 

STEEL PLATES - STEEL RAILS 
AND ACCESSORIES - STEEL 
JOISTS AND SECTIONS 
BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 
*RENDHEX’ 
FOUNDATION COLUMNS 
STRUCTURAL STEELWORK 
STEEL TANKS AND 
PRESSURE VESSELS 
ELECTRICALLY WELDED 
FABRICATIONS 


Mile after mile, buried beneath the desert, runs a 24-inch diameter pipeline linking 
Basrah Petroleum Company’s oilfields in southern Iraq with their far-distant 

port of despatch. The line is constructed from South Durham Steel Pipes. 

Steel Pipe manufacture has been going on at the Malleable Works at 
Stockton-on-Tees since 1926. Today the South Durham Pipe Plant, largest and 
most up-to-date of its kind in the British Isles, is manufacturing high quality steel 
pipes for some of the world’s greatest petroleum development schemes. The 
Trans-Canada Pipeline which will convey natural gas from Alberta across the 
North American Continent to the industrial areas on the Atlantic seaboard 

is a typical example. 

This is only one of the many forms in which South Durham Steel is serving world 


industry and contributing to the progress and development of the modern age. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 


Also at West Hartlepool, Stockton-on-Tees and London. 


Central Sales Office: 


Telephone: Middlesbrough 2631 (14 lines). 


Telegrams and Cables: “‘Carfleco,’’ Phone, Middlesbrough. 
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Seat being fitted into ’ Bus interior 


ON-OFF, ON-OFF 


The “Flexilant” Grip makes anything to which it is 
fixed, instantly and automatically attachable, detachable 
and replaceable. It is rigid and firm—-self-placing and 
hygienic. It is simple, inexpensive and as long-lasting as 
the part to which it is fitted. Here is an example of 


its use—have you a similar need ? 









can help your fixing problems 





PROV. PAT, NO 


RUBBER BONDERS LIMITE D> DUNS TABLE: BEDFORDSHIi£G * ERGLAR SE 


+3 
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ALL THE BEST SPACESHIPS 
SATELLITES 
3 AND R 


2 


REN RUIN PAE: a 8 Sea 


PME SEG 


PEI TLIDAS 
SELF-LOCKING NUTS 
WILL BE USED 


TURRET TYPE 





Potential conquerors of space take no risks in fitting Philidas self-locking 
nuts. Their ingenious opposing torque cross-cuts feature sets up a 
tension that only a spanner can release. Vibration, heat changes and oil 
infiltration leave Philidas nuts completely unmoved—and they can be used 
again and again. Range includes standard and thin industrial and turret 
nuts, turret wheel nuts, single and double anchor nuts. 

THEY YIELD ONLY TO A SPANNER 


TYPE Send for our new catalogue 


PHILIDAS DIVISION—WHITEHOUSE INDUSTRIES LTD 


INDUSTRIAL 


FERRYBRIDGE, KNOTTINGLEY, YORKS. TEL: KNOTTINGLEY 2323 (S LINES). TELEX 55-166 
LONDON OFFICE: 44 HERTFORD STREET, W.!. TEL: LEGATION 3888. TELEX 23549 
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Edgar Allen Tiger Rotary Kilns— 


unlike panthera tigris—are 
THIS TIGER most accommodating. 


They will roast, 


calcine or dead-burn any material 
at high or low temperatures. 
‘FEEDS’ The feed can be wet—in the form 
of a slurry—or dry; the fuel 
consumption per unit is low. 


ON SLURRY 


We supply Rotary Kilns for treating 
such diverse products as cement, 
lime, titanium oxide, gypsum, magnesite 


anhydrite etc. 


We shall be pleased to send you further 
Please use the request form 


details. 
below. 


dgar Allen « Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 


& 


or this Booklet post the coupon to-day 


To EDGAR ALLEN & CO LTD 
SHEFFIELD 9 


Please post data on Rotary Kiins to 
Name . 
Position 


Firm 
Address 
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Seals 
think of 


There is no need to clutter up your mind 
with a lot of details about seals if you just 
remember that there is a SuPerfect Seal for every FACE TYPE SEALS 


application. The experience gained over 25 years 
in Overcoming every possible sealing problem is at ROTARY SEALS 

your command and technical representatives, in RECIPROCATING SEALS 
all parts of the country, can call on you at the SPLIT SEALS 


shortest notice. 
‘O’ RINGS, ETC. 


SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, BIRMINGHAM, 30 
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every 
year 
this 
tippler 
feeds 
over 
3 million 
tons 
of iron ore to 
7; miles of conveyor belting 
: at the Seraphim plant of 
4 the Appleby-Frodingham 
| Steel 
Company 


Branch of the United Stee/ 
Companies Limited. 





This complete ore-handling plant was commis- 
sioned by Fraser & Chalmers in 1954. Itis typical of the 
many materials handling systems which have been 
installed by Fraser & Chalmers the world over 


UUM URAAVGUIdibs §=MATERIALS HANDLING @ 






THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND: ERITH: KENT 


MHI 
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tough 
0b... 


tough 
forgings| j 


Howittic Rectifiers FOR STEELWORKS 


The illustration shows two 900 kW Hewittic Rectifiers providing an output of 3600 
amps for operating rolling mill auxiliaries in a Scottish steelworks 


There are over |,500,000 kW of Hewittic Rectifiers in world wide service in capacities 
up to 30,000 kW 


HACKBRIDGE AND HEWILTTIC 
ELECTRIC COMPANY LTD 
HERSHAM * WALTON-ON-THAMES * SURREY 


Telephone Walton-on-Thames 760 (8 Iine Telegrams ond Cables ‘Electric’ Walton-on 





5 
a 
6 
3 
i 
i 


Thames 


i Gh CH Ba GH “ Ci OA THs oe 
OVERSEAS REPRESENTATIVES 
ARGENTINA : H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic Electric 
Co. Ltd., 171, Fitzroy Street, St. Kilda, Victoria ; N.S.W.: Queensland : W. Australia : Elder, Smith & Co. Ltd 
South Australia : Parsons & Robertson Ltd.; Tasmania : H. M. Bamford & Sons (Pty.) Ltd., Hobart. BELGIUM 
Sitter & LUXEMBOURG : M. Dorfman 5, Avenue des Phalenes, Brussels. BRAZIL : Oscar G. Mors, Sao Paulo 
Publicacions BURMA :: Neonlite Manufacturing & Trading Co. Ltd., Rangoon. CANADA: Hackbridge and Hewittic 
R190 Electric Co. of Canada Ltd., Montreal ; The Northern Electric Co. Ltd., Montreal, etc. CEYLON : Envee Ess 
R222 Ltd., Colombo. CHILE : Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA : Gerald Hoe 
—_— (Lighting) Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils, $.A.E., Cairo. FINLAND: Sahké-ja Koneliike 
O.Y. Hermes, Helsinki. GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. NETHERLANDS: J 
Kater E.1., Ouderkerk a.d. Amstel, Amsteldijk Noord 103c. INDIA : Steam & Mining Equipment (India) Private 
Ltd., Calcutta ; Easun Engineering Co. Ltd., Madras, 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, 
SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NEW ZEALAND : Richardson, 
McCabe & Co. Ltd., Wellington, etc. SOUTH AFRICA : Arthur Trevor Williams (Pty.) Ltd., Salisbury. THAI- 
LAND : Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO : Thomas Peake & Co., Port of Spain 
TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234 
Pittsburgh 30, Pennsylvania. VENEZUELA : Oficina de Ingenieria Sociedad Anonima, Caracas R31 








BRITISH SPRINGS 
AND WASHERS 


WILLIAM 


ae a FINUCANE 
SEND —_ * a CPressings). 
for a copy 

of this illus- 1° T08 


trated folder. ROLLER TURNTABLE 








A.J. VAUGHAN&CO. | Geo. ROBSON & CO. (conveyors) LTD. | || ELGA 3757/89 
(MITRE WORKS)LTD. ae te SHEFFIELD. 16A, HILLSIDE, STONE 


PARK, LONDON, N.W.10 
WILLENHALL, Staffs. phone: 486-7 
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SINTERLINK 
has it 
buttoned up 


MAXIMUM MARKS TO 
SINTERLINK FOR 
ow Rate of Wear—Smooth operation 
Stability—Absence of Fade 
High Thermal Conductivity. 


THE ENGINEER 


SS 


Si es a. 


~~ > i eS 


Morgan SINTERLINK has indeed got friction 
buttoned up. Ina way that is of extreme importance 
to the designer, the manufacturer and the user of all 
heavy duty machinery that incorporates a clutch. 

And now SINTERLINK faced clutch plates are 
available in a unique “button” design that makes 
for even greater gripping power and quicker heat 
dissipation. 

SINTERLINK, whether in button or continuous 
form, is made from sintered metal. Because it is metal 
it will not only withstand heat, but will conduct it 
away as well. Because it is sintered, it brings to 
clutches infinitely longer life—under even the most 
punishing conditions. 

Some printed matter about this is available, or one 
of our technical representatives will quickly respond to 
a ‘phone call or letter. 








MOONE SINTERLINK 














THE MORGAN CRUCIBLE CO. LTD., 





Battersea Church Road, London, S.W.11 


Telephone: RAT tersea 8822 





the final factor in Power Transmission 


SM/I25/A 
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..for A/G & D/C SWITCHGEAR 


Atypical example ofan 
OPEN TYPE D/C 
SWITCHBOARD 
as supplied for Steel 
Works and marine 
installations. 


DD 
fy, 
Yj y 

















A fine example = ae Ae er g L 
of an A/C BOARD ~ - i a ~ ] Uj Yj Yy Yy The above photograph shows in some 
constructed for a large Pee a : _ YH detail an 
steelworks in this country. ‘ ~ ke A j Wy J Yj A/C INDUSTRIAL TYPE 

SS Y SWITCHBOARD 


supplied to a large tyre manufacturer. 


A D/C CUBICLE TYPE 
SWITCHBOARD equipped with 


withdrawable D/C breakers, as supplied to 
Harbour Boards Steelworks and Atomic 
Power Stations. 


ALL A/C BREAKERS ARE CERTIFIED 
IN ACCORDANCE WITH B:S.S. 116 
& 936 for 25 & 31 M.V.A. at 400 volts. 


THI ae iia 


SWITCHGEAR SPECIALISTS CASTLETON ROCHDALE LANCS 














No more valve replacements with our 
300 KV CONSTANT POTENTIAL 
INDUSTRIAL XRAY EQUIPMENT 


Incorporating Selenium Rectifiers 


* Increased tube 
life with maxi- 
mum reliability 


* High, constant 
output with fully 
automatic stabi- 
lisation 300K V 
at |OMA 


* Simple and 
Safe operation 
with overload 
blocking 





A WIDE RANGE OF X-RAY TUBES AND MOUNTINGS FOR 
I50KV AND 300KV OPERATION CAN BE SUPPLIED. 


SIEMENS s 4 E R EX L T D SIEMENS 


& 241 Tottenham Court Road, 
HALSKE London, W.1. REINIGER 


Tel: LANgham 2464 
X-RAY, CRYSTALLOGRAPHY and ULTRASONIC EQUIPMENT FOR NON-DESTRUCTIVE TESTING 





April 4, 1958 THE ENGINEER 











FLAMEPROOF SOLENOID 
OPERATED VALVES 


BUXTON CERTIFIED 







Pressure Ranges... a Vee 
0-5 P.S.I. 
0-15 do 
0-150 do 


Bores 4” to 4” el ... 01500do 
Voltages D.C. 24v. to 550v. 
A.C. 100v. to 600v. 
WITH INTEGRAL RECTIFIERS 


MAXSEAL VALVES LTD 


WOOD ROAD, KINGSWOOD, BRISTOL 
Phone: Bristol 67-3869 























ASK FOR fa 
DETAILS LIL ~ fe 
OF THE | ee 
VARIABLE ee 2 
STROKE : 
OIL VALVE 


Schieldro 


PATENTED SELF PROPORTIONING 
Earls Court April 14-19 


i E SUR rR FACTORY EQUIP. EXHIB. | 


SCHIELDROP & CO., LTD., STOTFOLD, BEDS. TEL: STOTFOLD 414 (3 lines) 





Set oi! to air ratio at maxi- 
mum and minimum with 
two adjustments only. No 
“trial and error.” 


‘SEE O 4 | 
500 C4 














tte 


BMI. 






















This is a 
protected 
bearing 


RIV Sealed Rigid Ball Bearings 
incorporate Seals within the boundary 
dimensions of standard bearings. 
Full details of the unique features 
embodied in the design of these 
bearings are available from the 


Concessionaires. 


OOF 








RIV Bearings are manufactured by 
RIV, Officine di Villar Perosa, S.p.A., 
Turin, Italy. 


SOLE CONCESSIONAIRES IN THE UNITED KINGDOM AND EIRE 


Rewolwo Ltd. 


399-405 EDGWARE ROAD, LONDON W.2. TEL: PADDINGTON 4087-2.9 





The short answer is: Consult the 


WALLSEND SLIPWAY 
AND ENGINEERING 
COMPANY LIMITED— 


specialists of long experience in manufacturing and 
installing every type of Liquid Fuel Burner. 
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Wallsend Liquid Fuel Burners are serving Industry in a 


diversity of ways. They are also installed in many famous 
buildings—grand hotels, concert halls, public buildings of 
all kinds and, as is well-known, Wallsend Fuel Burners 
are smoothly functioning in many of the famous ship 


that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. 


For the detailed answer, write to :— 


WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 


THE 
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Ber 


Serving transport and Industry 


CLYDE-BOOTH) 
Cranes 






Salient Features of 
Clyde-Booth Design... 







GEARS & BEARINGS 

Designed for long life and quiet operation and made from 
high grade materials, Clyde-Booth gears and bearings have 
these advantages : 








Pinions solid with shafts ensures concentricity and 
eliminates keys. 








a 










Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 







Gears mounted on short stiff shafts eliminates 
deflection. 














Gear tooth velocities kept low. 





Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 










Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintain 
correct alignment. 





Clyde 74 ton Level Luffing Cranes at work on 
the Manchester Ship Canal. 











CLYDE CRANE & BOOTH LTD. 


CLYDE RI 
















Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co , 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone : Pudsey 3168 (6 lines). Telephone: Ho ytown 412 (6 lines). 






Telegram *Cranes,”” Rodle Telegrams : “ Clyde,’’ Motherwell. 
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CTF and SPL offer you one source 
for Welding Pipe fittings and 
fabricated pipework. 


CTF manufacture a complete range of 
seamless steel and alloy butt welding 
fittings 100% dependable for strength, 
dimensional accuracy and adherence 


to standards. 





























SPL in conjunction with CTF 
will fabricate and erect to your 
specification any unit for immed- 
iate installation to your piping 
system. 


WY, CLYDE TUBE FORGINGS LIMITED 
SHAW PETRIE LIMITED 





NORTH HILLINGTON, GLASGOW, S.W.2 TELEPHONE, HALFWAY 5551-6 


LONDON OFFICE, 157 VICTORIA ST., S.W.1. TELEPHONE, TATE GALLERY 9325-6 & AT SOUTH SHIELDS, LIVERPOOL, BRISTOL & BELFAST 


CANADIAN CLYDE TUBE FORGINGS, P.O. BOX 278, WESTON, ONTARIO, CANADA 


NEW ZEALAND EAST, WEST CENTRAL AND SOUTH AFRICA AUSTRALIA BARBADOS BRITISH GUIANA JAMAICA TRINIDAD ITALY SPAIN 
MEXICO AND VENEZUELA BELGIUM HOLLAND NORWAY DENMARK SWEDEN FINLAND U.S.A. AND RHODESIAN FEDERATION 
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NUMBERING... METAL 
TTT) aD NUMBERING 


MACHINES 





NUMBERING 
HEAD for METAL 


Consecutive and 
Repeat actions 


Power, Fly, Hand or Pneumatic Presses and similar equipment 


It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
all materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


W. LETHABY « C° L'? 
LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Telephone: Terminus !|1/04 (3 lines) 











LION 


BR A NW D 
DROP FORGED 


SOLID STEEL 


STRAP 
CLAMPS 


ARMSTRONG 
STEVENS 


AND SON LTD. 


WILLENHALL 
STAFFS. 













DEDICATED 
to your 


SERVICE 


Pra rr 
ae wren Mie us 
ae Hye it ee 
> "aS wife 
| ae wee 


4 








problem presented 1s a problem solved—when 
a placed before this organisation of technical 
specialists in metal cleaning and st upping. “SAC” 
service 15 nation-wide — tks representatives able to advise 
you on the spot—sts recommendations backed by the 
most up-to-date laboratory and manufacturing 
focthties, “SAC” processes cover every phase of 


cleaning, servicing and protecting all metals during 
< i < 


manufac ture and maintenance. 





SUNBEAM 


ANTI-CORROSIVES 
LIMITED 


CENTRAL WORKS + CENTRAL AVENUE : 
WEST MOLESEY + SURREY 
Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE « ALOCLENE *« FERROMEDE + BRAZOCLENB 
Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 





coat tr nme ee A ee A TRL 
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DTS Dib WAC 


Sete ae 


Already Supplied for @:Tteaiysmey i aus. es )) Modernisation Plan 


The 400th Railcar has been 
delivered from METRO- 
CAMMELL’S Saltley Works 
for service in the Birmingham 
Area of the London Midland 
Region. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 
HEAD OFFICE: SALTLEY - BIRMINGHAM, 8 
LONDON OFFICE: VICKERS HOUSE - BROADWAY - WESTMINSTER, S.W.1 














Sheet Metal Workers of Kepute 


Established 1857 








We have modern piant 
and 100 years 





Experience which 
enables us to carry out 





a great variety of work 











and meet all needs. 
















































































































































































Well-equipped tool- 
IHustrated is a 
fabricated Belt Guard room for the 
with perforated metal manufacture of the 


panel, manufactured necessary tools to your 
for the printing trade 





designs or our own. 





Contractors to Admiralty, Ministry of Supply and G.P.O. 








cil 


J. RICHARDS. & SONS LTD. 


31 - 37 WELLESLEY ROAD - CROYDON - SURREY 
Telephone: CROYDON 2128/9 


H; 
M | 
in 


ahi wiltihl 
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TANGYES LIMITED 


CORNWALL WORKS 


SMETHWICK «* BIRMINGHAM 


Phone: SMEthwick 1181 


London Office: 
60 Grosvenor Street, London, W.1 Phone: MAY 1337 


Manchester Office: 
5 Cross Street Phone: BLA 5320 


Glasgow Office: 
12 Waterloo Street, Glasgow, C.2 Phone: CEN 6368 


Canada (Tangyes of Canada Ltd.): 
Suite No. 2, 1215 Greene Avenue, Montreal. 
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CAPACITY 


V ij e 
HAY y 
HYDRAULIC JACKS 
IN STANDARD RANGE 


HE Hydralite range of light-weight Hydraulic 
Jacks of higher tonnage, made by TANGYES 


Industry. The range is now extended to include 
100 tons capacity with a 6” power lift. 


A 35 tons capacity jack with a power lift of 18” is 
also available, and in this case the design is basically 
similar to the original range ; consideration of choice 
of materials and adjustment to dimensions was all 
that was necessary. 


The 100 ton model, however, is a new design incorporating a new 
Tangye two-speed hand pump (A) ; the two speeds giving high or low 
pressure are selected by a push button (F). When the button is in an 
“OUT ” position the ram can be pumped out rapidly and raise a load 
up to 10 tons. The button is then pushed to “IN ” position when the 
pump operates on high pressure to enable the raising of up to 100 tons 
on the ram. Pressure release to lower the ram is by hand wheel (B) 
which operates a sensitive needle release valve and allows a controlled 
descent of the ram under load. 


Other items indexed on the illustration are (C) provision for pressure 
gauge or additional pressure supply ; (D) an easily accessible oil 
filter; (E) cistern pressure release valve, and (G) location for operating 
lever. 








SPECIAL NON-STANDARD HYDRALITES 


Hydralite Jacks of special tonnage and power lift or with 
a particular ram-head design, can sometimes be supplied 
if the quantity required justifies the special arrangements 
necessary in our works. The Hydralite illustrated on the 


right has been supplied in quantity for use on freight planes. 





It is 25 tons capacity, has an Sins. power lift and a 
specially shaped adjustable ram-head. 








te 
“a 





LIMITED, has become popular in many fields of 
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BY THE 


‘HARCO’ 


PROCESS 





As pioneers of hot-dip galvanizing Harveys have 
exceptional faciliues for its application, including 
baths 1§ ft. x 7 ft. x § ft. gin. deep and 30 ft. x 
3 ft. x § ft. 6 im. deep. 

Regular and frequent collections and deliveries 
by Harvey Vans within a radius of 25 miles. 
Rai] Traffic handled through private sidings. 








Harvey 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) 
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NOBODY 
Eve Fe 
NOTICES 
ME: 


They’re quick enough to switch me on first thing in 
the morning when the light’s bad—but they never remember 
to switch me off again when the daylight improves. 
Just think of all the current I’m wasting, just because 
people forget me! Why don’t you fita SAVELITE? 
Why not, indeed ? The ‘Savelite’ is a new photo-electric 
device which warns factory and office workers when to 
switch off unnecessary lights. Easily and cheaply 
installed in individual offices and workshops, it cuts 
electric light bills to the barest minimum, and 
saves its cost in a very short time. 


A ‘Savelite’ is a neat little photo-electric unit that fits in the window and 
literally watches daylight and tells you when artificial lighting is not 
required. Take a walk round your works—it may surprise you to see how 
much money 1s being wasted on unnecessary lighting (lights which they have 
forgotten to switch off!) The ‘Savelite’ unit costs only 23 Gns.— 
quickly saved out of your electricity bill. And remember—more light is 
wasted in the lighter nionths. 


uT THOSE ELECTRICITY BILLS BY INSTALLING 


SAVETTRED 


IT REACTS TO LIGHT AS A THERMOSTAT REACTS TO HEAT 


Full details from: 
RADIOVISOR PARENT LTD., Stanhope Works, 
61N High Path, London, S.W.19. Tel: CHErrywood 3351 


mfixtr® MAKERS OF ELECTRONIC CONTROLS SINCE 1927 
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DEUTSCHE EDELSTAHLWERKE 


AKTIENGESELLSCHAFT 
KREFELD (GERMANY 















MARATHON 
FINE STEELS 
HIGH SPEED STEEL 


A.|.D. approveo 
TOOL STEEL 
STAINLESS STEEL 
HEAT RESISTANT STEEL 
ALLOY STEEL 
FINE STEEL CASTINGS 
WELDING ELECTRODES 
MAGNETS AND MAGNET SYSTEMS 


HARD METAL TITANIT 





AGENTS FOR GREAT BRITAIN 


MARATHON FINE STEELS LTD 


ABBEY HOUSE, 2-8 VICTORIA STREET 


LONDON, S W. 1 
CABLES: MARAFINE SOWEST LONDON 
TELEPHONE. ABBEY 1150 
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NEW PRINCIPLE CUTS RUNNING COSTS TO A MINIMUM 


SELF-TENSIONING BELT-DRIVE 


(PATENT NOS. 7208671 & 735673) 


. +. Pevelutionary approach to belt-driven power transmission systems! 


With the Sespa Drive the belt tension corresponds to the power transmitted. Should the load 
fall or the system come to a standstill the tension falis off and drops to zero. By using the high 
coefficient of friction of a leather or leather-faced belt in conjunction with the Sespa Drive, belt 
slip is practically eliminated. Because the stresses in all parts of the driving mechanism are 
lowered their life is prolonged. Idling losses are eliminated. The belt is able to preserve its 
elasticity and permanent stretch can no longer be a cause of trouble. Appreciable economies 
can be obtained by using smaller and narrower belt pulleys and motors running at higher 
speeds. The efficiency of the Sespa Drive is directly comparable with that of a mechanically 
locked transmission system but with the additional advantages of controlled flexibility if 


required. 


TABLE 1. Savings effected by conversions from conventional V-belts. 





| with SESPA 


Conditions Output Speed Pulley | Saving per cent 
Application Tested by h.p. rp.m. | diam. mm. Ratio 





Supplier . 

Loom il 1.5 1450 125/260 :2. 10 
6 1450 300/100 : | 20 

Fan j | 45 1455 420/170 : 19 


Fan 25 1450 245/720 : 15 


Compressor | 14 2900 182/720 : 10 





ADVANTAGES AT A GLANCE 
Increased production 

Less power consumption 

Belt slip eliminated 

Smoother running 
Maintenance free 

Reduced wear 

Shorter distances between centres 
Larger transmission ratios 
Small angles of contact 


StSPa can solve your most difficult problem of power transmission 
WRITE NOW FOR FURTHER DETAILS TO 


SESPA U.K. LIMITED, 243, Church Road, Mitcham, Surrey 
Telephone: Mitcham 1802 Telegrams: Sespa, Mitcham 
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TENSION IM THE 
TIGHT SIZE 





4—— + + 
TENSION IN THE SLACK SIDE | 





4 — 
POWER TRANSMITED 
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fly. 


| * . 
There’s more in pumping 





than buying a pump 


ce Tal aa | 
-|-4 B44. 





os 


Megator’s contribution goes far beyond 
supplying pumps. We were called in at 
the start of this job—to study the site and 
plant arrangement, pipework and control 


system. The result has been a fine instal- 





lation and a satisfied customer. Megator 
engineers spend their lives solving other 
people’s pumping problems and it is only 
common sense to call on that experience 


when you need it. 








MEGATOR 


= 
| 
| 
| 
SOME High suction lift permits installation Constant capacity at varying pressures. 
in convenient positions. Sustained performance. 
MEGATOR Self-priming inherent Self-compensating for wear. 
without any added device. Simple. Designed for easy maintenance. 
FACTS “Snoring” ability sucks out the last drop. Capacities. From 4 to 250 gall. per minute. 


MEGATOR PUMPS & COMPRESSORS LTD 43 BERKELEY SQUARE - W1 - Telephone: GROsvenor 6946 


TGA M102 


D 
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sea 


CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS STOCK si _ wal — & BEVEL GEARS 


if} ISO di 





© Full stock range 
Spurs up to 34 h.p. 
Bevels up to 44 h.p. 
2 D.P. to 12 D.P. 





© Send for full particulars. 


Single Helicals 


up to 180" diam. 








Large Spurs over 
180° diam. 
32” face, 6 C.P. 


NAIM i945, 


Spiral Bevels 


eam 
—_ 


’ 4 30” face, 5 C.P. 
i 


CROFTS (ENGINEERS) LIMITED Branches at: 


\ 


up to 60° diam. 








' -_ . Belfast, Birmingham, Bristol, Cardiff, lin 
POWER TRANSMISSION ENGINEERS Prepon tates NemstacarsTurcems Neaaoioe 
: a . Nottingham, Sheffield, Stoke-on-Trent. 
2g *e: Thornbury, Bradford 3, Yorkshire 7” 
Head Office: Thornbury, Bradford 3, Y £ REPRESENTED THROUGHOUT THE WORLD. 
Telephone: 65251 (20 lines) Telegrams: ** Crofters Bradford Telex 
Telex 51186 
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ring 
FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 





stepnomat mypriie CUT GEARS 


ii Ji { i f JE Of 7 € f )] aA Ver | lvpe 


Publication 5519 


® large precision-cut spurs, 
single helicals and double 
helicals for every application 





Cast in Crofts own modern 
iron, steel and non Ferrous 
Pee Cc ws we es 





® large stocks held for immediate despatch 


© complete gears, gear blanks or cuttings 
of your own material 


Worms and Wheels 
Worms up to 

12” diam. 

and 3° normal pitch 
Wheels up to 

102” diam. 

3” normal pitch 


Internals up to 

b 96" diam. 6” face, 
14 D.P. smaller 
diams. down to 
20 D.P. 


Racks and Pinions 
up to 5” pitch 
and any length 








Makers of: CROFTS (ENGINEERS) LIMITED 





— — — or drives, Co = ngs whe all types, Double helical 
Fabricated steelwork, Geared motors, Hydraulic POWER TRANSMISSION ENGINEERS 
“Ire aed ste2} and a fe castings, Machine-cut 
of all t Motorised rollers, Patent Taper-flushbushes, Head Office: Thornbury, Bradford 3, Yorkshire 
Plu at r bl ae * Sha ft-mount £ : . Special machinery Teleph 65251 (201 ‘i 
drives Spiral bevel gear units, Turbine gears, V-rope Drives, elephone: 2 ( ines . + - 
ee cat Woes hae p ) Telegrams: ** Crofters Bradford Telex 


Telex 51186 
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JAUVUID BROWN 






REGISTERED 


a) 


W 









FOR PRESSURES UP TO 300 LB/SQ INCH 


These units, available in a comprehensive range ‘of sizes, are 
compact and easy to install. Typical of their many uses are 


applications such as hydraulically operated machine tools, 


. 


“eS 


hoists, presses, oil fuel pumps and oil lubricating systems. 


ROLOID features include : 


hy cago 
v 


Uniform discharge High volumetric efficiency 
High power efficiency No sliding vanes 
Rotors mounted on roller bearings. 


Accurately generated teeth ensure continuous 
oil seal. 


Our extended production facilities for these pumps enable us 
to offer quick delivery and complete details are given in 
Publication E326.15/d Available on request. 


+ THE 
DAVID BROWN 
CORPORATION (SALES) LIMITED 
GENERAL GEAR DIVISION 


PARK WORKS + HUDDERSFIELD 
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% for your Personal Attention{ 


This is a record of the services Head Wrightson 
Processes render to the great industries of this 
century and how, through the years, they 
have qualified to render these services. 
Readers will be particularly attracted by 
the HWP 10 Vital Steps to Efficiency 
planning, engineering, design, inspection, 
purchasing, progressing, shipping, 
supervision, erection, commissioning. 
This is the formula upon which 
success has been attained. ‘Plant 
Construction Services’ shows 


how. 


HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE - 24/26 BALTIC STREET - LONDON - ECI 
Offices at: P.O. Box 1595 Sydney - P.O. Box 1034 Johannesburg - P.O. Box 2608 Calcutta and 603 Royal Bank Buildings Toronto I 
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TRUCKS, BARGES, TIMBER, 


TRANSFORMERS ... ALL 
HAULED BY M44/D469 MODEL 


SADI capstan 
for £ 60 THIS MODEL PULLS 


FIVE TWENTY - TON TRUCKS ON 
STRAIGHT AND LEVEL TRACK. 


THE SADI CAPSTAN IS TRANSPORTABLE 


Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 
Truck. 


Ask for Literature E457 




























““SADIVAR”” VARIABLE SPEED UNIT SUPPLIED ALONE 
OR IN COMBINATION WITH HIGH EFFICIENCY | 
PLANETARY SPEED REDUCERS PROTECTED AGAINST ™. 






OVERLOADS BY “A.S.”” SAFETY COUPLINGS. SO 


Geared Motor 


SADI ENGINEERING CO. LTD AS. Sey Cong Sar Vr 
e & 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8. Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 








e” | | . . e r 









The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
special manipulation of throttle or 
clutch is required for gear changing. 


ee ee 
















e The various control levers have 
been carefully grouped for 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensure the fullest 
output from driver and locomotive. 


London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.1. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: “Peckett” Bristol 





THE 


DQD 


Remind me to make a phone call, 
Jumbo needs a new tube. 
Better ring Chesterfield — 
they’re the big tube boys. 


Have to be a trunk call, of course. 


Never forget—if it’s big 
teel tubes you're hunting, 
ok no farther than 

terfield. 


x¢ 


trated 


The example illust 
| ; = a seamless drawn stee 
Chesterfield °° 
- e , printing and textile 


The ends were formed 
Tubes (ics: 
ntegral part of 


the body. 


rHE BIG GAME oO F rue @) srevr 


THE CHESTERFIELD TUBE COMPANY LIMITED 


CHESTERFIELD: ENGLAND 
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ELECTRIC R.P.M. INDICATORS 





UP TO 8” DIAMETER 


WYNSTRUMENTS LTD 


STAVERTON AERODROME GLOUCESTER 
Phone: CHURCHDOWN 3264 





DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 





| W.H. BIRD & SONSLTD. 
| ST. PHILIPS, BRISTOL2. 


‘Phone: BRISTOL 77033. 
Grams: Oiseau, Bristol. 
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CRANE HOIST CONTROL 


= Inching 











Is 















8 eliminate 











| Stacreep 





control 





* 4 thrustor-operated brake is used with 
a wound rotor induction motor to 
provide a stable creeping speed on load. 
The creeping feature is arranged to 
occur on the first one or two notches 
on a drum controller. 




















_— 


Hoisting 











Tons 














CREEPING PERIOD 


| Main motor is started ; thrustor motor which 
is energised from the main motor slip rings 
receives full line frequency and the thrustor 
lifts the brake 
2 Main motor accelerates but rotor frequency 
falls. | 
3 The speed of thrustor motor drops and the 
brake is gradually applied until Load Torque 
+ Braking Torque= Motor Torque at a stable 
creep speed. Creep speeds obtained at various loads, 


























Tons 
Lowering 























For further details, send for descriptive leaflets 12/4e-1 


METROPOLITAN -VICKER 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





An A.E.1. Company 
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CONVEYOR BELTING 


SraeatritD FOR 
fe! MNOTHER 
MIGHTY PROJECT 


























HANDLING 
EXHIBITION * 
Earis Court : 
7-17 May 


MECHANICAL Reliable service right round the clock! That’s the 


important role this world famous Conveyor Belting is playing 
in the construction of the new 
ST. LAWRENCE SEAWAY and POWER PROJECT. 
U.S. Matchless conveyor belting incorporates MAXIMUM 
FLEXIBILITY, WIDE RANGE OF TENSILE STRENGTHS TO SUIT 
PARTICULAR DRIVES, MAXIMUM ADHESION, HIGH QUALITY 
RUBBER, ANTI-MILDEW PROCESSED DUCK. 
U.S. Matchless belting is the result of years of 
constant research and offers the greatest resistance 
to abrasion, tearing and gouging. It is today in 
world-wide use, conveying gold quartz, iron, copper, 
bauxite, granite, limestone, sand and gravel. 


is) U. S. Rubber 


Home: The North British Rubber Company Limited. ABBey 7135 
Export: US. Rubber International (Great Britain) Ltd. ABBey 2053 


62/64 HORSEFERRY ROAD, LONDON, S.W.I 
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THE siaiieald SERIES 


Our range of Air Diffusers 


2 | 


Main types, A, B and C. 








4 





Variations, High level, Low level, etc. 


>) ae 


, Round, Square, Rectangular and 


Different Sh 
Half Square, and Half Rectangular. 


Half Round, 


= 


Different Sizes for most types, shapes and variations. 


making a range of more than 


different diffusers 


In addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 2/. 


F A : R [ T T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 
’Phone : South 365! 


604 Grand Buildings, Trafalgar Square, London, 


eee Ee 
W.C.2 *Phone : Whitehall 4805 
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Are these hands helping yen: 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 


unique service. 
You can rely on 
PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGOW 
LEEDS MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 





Dirty water 
causes damage 


Remove 
suspended 
impurities 
from your 
boiler 
feed water 
with a 





Cfockaft FEED WATER FILTER 





Also: 
Electric Salinometers All suspended impurities in the boiler feed water 
Valve Reseaters are removed with this efficient filter. It is available 
Boiler a Brushes for high or low pressure in sizes up to Sin. bore and 
P Sanders provision is made for filter mats to be quickly and 
errazzo Surfacers ‘ F 
ete. easily changed for cleaning. Full descriptive 
literature available on application. 
Lists on request 





W. CROCKATT & SONS LTD. 


64 DARNLEY STREET GLASGOW - $S°lI 
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Widely used for the bearings 

of Diesel Engines. Road Vehicles, 
Locomotives, Generating Plant, 
Rolling Mills, etc. 


Full details sent on request. 


= ie SMELTING co. LTD. THE MAKERS OF ARIEL AND ESCO PHOSPHOR BRONZE RODS 
ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tel: Mitcham 2249 


SYA CAAA WAR 
> \\\ ISIS “ YAY 
oN : Sy 


TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19 Tel: Mitcham 2031 





But steam engineers need have no worries about boiler corrosion. 
‘“‘Apexior Number 1°’ provides the most economical proof 
against corrosion where wet temperatures of 175°—1000°F. exist. 
A double coat of ‘‘Apexior Number 1’’—mechanically or brush 
applied—guarantees absolute protection for at least 12 months. 
After the initial treatment only one coat is necessary. 

The problems normally presented by descaling are also minimised 
as deposits are less, do not adhere firmly to Apexiorised surfaces, 
and are more easily removed. 

In certain industries it is a most important advantage of 
“‘Apexior’’ that it does not affect the water by taste, taint orsmell. in the neck 
These are among the many features that have induced leading 

manufacturers to protect their boilers and steam-raising plant to him 

with ‘“‘Apexior Number 1”’ for over 50 years. 

Send for your copy of the ‘‘Apexior Manual’’. 


DAMPNEY'S 


APEXIOR 


BRITISH PAINTS LIMITED wr we 
cis) APEXIOR DIVISION 2 NUMBE “APEXIOR NUMBER |” PREVENTS 


PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. = ; Pa. CORROSION IN STEAM-RAISING NT 


CREWE HOUSE, CURZON STREET, LONDON, W.1. 





But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 





SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA TRINIDAD ~ NEW YORK ARKLOW 


Our world-wide service is at your disposal for the asking 
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Wellman 25-ton and 10-ton Electric Overhead Travelling Cranes 
specially equipped with creeping-speed hoisting gear. 

Our products include every type of Electric Crane and Material 
Handling Equipment from the smallest Telphers to the largest 


Bridge-building Cranes and Transporters. 


Wellman Cranes give constant service under the most severe 
conditions and are known throughout the world for their 
reliability. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Do you know that many Coopers Polishing Bobs run 
at speeds in excess of 100 miles an hour (528,000 surface- 
feet)? No wonder they have to be made as only 
Coopers know how. Send for our free brochure today, 


illustrating the ideal wheel for every class of work. 


COOPERS 
FELT 


COOPER & CO. (B’HAM) LTD., 
BRYNMAWR, Breconshire. 


Tel: Brynmawr 312 





THIS/is the motor 


FOR SEQUENCE SWITCHING, CHART 
RECORDERS, PROCESS CONTROLLERS, 
INSTRUMENTATION, AUTO-LUBRICATION, etc. 


* SELF STARTING 


* CONSTANT 
SPEED 


* YEARS OF 
RELIABLE 
SERVICE 


* WIDE VARIETY 
Width 24” OF SPEEDS 


syed * COMPETITIVE 
PRICE 


Sintered bronze rotor bearings ensure long life. 
Power consumed 2 watts. Write or telephone 
now for full details of this compact, totally 
enclosed LIGHT DUTY Motor Unit. 


SMITHS 


CONSTANT SPEED MOTORS 


, SMITHS CLOCKS &@ aot ee LTO. 
STREET , LONDON . LANgham 5811 
f S. Smith & Sons (Eng! and) Ltd. 





THE PLENTY 


MIXING WITH 


This unique type of mixing head gives very rapid dis- 


persion and circulation for all industrial applications. 
Speeds can be adjusted to give violent agitation with or 


without aeration, whilst gentle stirring can be carried 


Eagle Iron Works 


Phone: NEWBURY 2363 (4 lines) 


IMPELATOR 


A DIFFERENCE 


out with the greatest efficiency. Available in all sizes 
either for fitting to existing mixing equipment or 
complete with Motors, Starters and Mixing Vessels. 


Why not put your problems or write for a leaflet to— 


Newbury, Berks. 


Grams: PLENTY, NEWBURY 


& SON Ltd. 


Covered Sy Resens Sip, COREY ond Guten Me. 862551 and Patents 
pending.“ impelator” is the registered trade nome of Plenty & Son Led. 


Also makers of MARINE ENGINES and STERN GEAR, ROTARY DISPLACEMENT PUMPS and FILTERS 
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FOR BULK MATERIAL HANDLING 


THE MOST PRACTICAL WAY OF ELEVATING 
AND CONVEYING BULK MATERIALS IN A TUBE 


Screw Lifts have opened up a new avenue of efficiency for hundreds of mills and 
processing plants in the conveying and elevating of free-flowing bulk materials. 
They require a minimum of space —fit into crowded areas—handling either a 
trickle or a large volume, as much as 3,000 cubic feet per hour —eliminate the 


human elements—structural supports are unnecessary—a Screw Lift becomes 







& SON LTD. 





TELEPHONE No. 21055/6/7 


Screwlitt 


one Me® VS Pat. OF 


an integral part of any processing system. 











GLOUCESTER 








SOME OF THE MATERIAL BEING 
SUCCESSFULLY HANDLED 


Sugar 
Ground Malt 


Granulated Polyethylene 


Powdered Fertilizer 
Kaolin Clay 
Portland Cement 
Insecticide 

Starch 

Coal Dust 

Bauxite 

Cake Mix 

Plastic Powder 
Rubber Pellets 
Spent Grain 

Potash 

Phosphate 
Synthetic Resin 
Limestone Dust 
Carbon Black 

Wet Brewers’ Grain 
Pulverised Clay 
Tale 

Dichromate of Soda 
Light Soda Ash 
Aspirin Crystals 
Salt 

Rubber Dust 

Cork 

Gypsum 

Flaked Ice 








TELEGRAMS: BARRON, GLOUCESTER 




















GRAFTON 


CRANES 


GRAFTON CRANES LTD. 
VULCAN WORKS, 
BEDFORD. 





















EL 


Manufacturers of Magnetic Crack Detection, Demag- 
netising and Non-ferrous Testing Equipment and Inks 
41, Sidney Street, Sheffield Telephone: 27357 










LECTRIC LD 
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A: > The Vokes Genspring ‘M’ range of Constant Support 
nnouncing a N EW range Hangers is the culmination of long, practical experience 
2: ee ae and laboratory research by Vokes’ engineers. Originally 

of Constant Suppo rt Mangers designed for rugged marine use, the *M’ range is more 
economical, both in application and first cost, and more 

compact than existing types; it also requires less headroom, 

Together with the other Vokes Genspring Constant Support 

Hangers, the new ‘M’ range provides the solution to any 

pipe suspension problem. /f you would like to know more, 

please send for full details of both types of Vokes Genspring 


suspension systems. 


range 


Re eR ae a 





Features of the new ‘M’ range: 
e Lower first cost 
e Increased travel 
e Less headroom required 


Suitable for all applications 


Vokes GeEnSPpPing SUSPENSION SYSTEMS 


DEPT. H5 VOKES GENSPRING LTD - GUILDFORD - SURREY 








COOLERS 


We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our rep- 
resentative will call upon you 
at any time. 


INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 
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“PETRO-FLEX the versatile tubing 


* Petro-flex”” is a strong, light- 
weight flexible tube consisting of 
an extrusion of synthetic rubber 
which is unaffected by the 
action of water, petrol, gases, 

vegetable or mineral oils and 

a variety of industrial solvents 

within a range of 
to +80°C. 


40 C 


‘Petro-flex’ withstands work- 
ing pressures of up to 250 
p.s.i. and will give trouble- 
free service for as long as the 
engine will run. Available 


in diameters from j;" to 3”. 


Coventry-Climax Ltd. use “PETRO-FLEX” 


In these instances (above and left), “‘Petro-flex” is being used in the fuel lines of Coventry 
Climax diesel engined Fork Lift Trucks to absorb vibration. 


Standard Telephones & Gables Ltd. use “PETRO-FLEX” 
This Type G.100 ‘Stanelco’ Electro-gas Heating 
equipment, the first of its type to be built in 
this country, uses “Petro-flex” to convey gas and 
air to its burner connections. A further set of 
these tubes is fitted inside the cabinet. By its 


ability to take up acute angles, “Petro-flex” 
tubing enables the equipment 


to maintain 
compact overall dimensions. 





Write now for Leaflet CY 615 and at the same time pose 


our Technical Department with your particular tubing problem. 


“ Petro-Flex” is the registered Trade Mark of the Petro-Flex Tubing Co. Ltd. 


. ° 4 7 CHRONOS WORKS, North Circular Road, London, N.W.2. 
~ M | T i S | \ ) U ST R | { L \ \] | H \ BELFAST OFFICE: 19 Ormeau Avenue, Belfast, N. Ireland. 
: , BRISTOL OFFICE: 42 Welsford Road, Stapleton, Bristol 
Ly | N 


| \ 4 T R U M I \ T S L T D GLASGOW OFFICE: 123/145 North Street, Glasgow, C.3 Scotland 
.. + 


MANCHESTER OFFICE: York House, 12 York Street, Manchester. 





The Industrial Instrument Division of S. Smith & Sons (England) Led. 


AP. 188+306 
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FANS AND EQUIPMENT 


SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 





























& 
SLOW SPEED 
MULTIVANE FAN 
(Large size). I’ Wd 


PADDLE BLADE FAN. 
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our ways 




















AXIAL FLOW FAN. 











PROPELLER FAN. 














Ventilation, dust collection, fume 


Cyclone Fans and Allied Equipment. 


WAN COOLER FAN. 





literature is yours on request. 











TELEPHONE: SWINTON 2273 (4 lines) 


Also at: Glasgow + Leeds + Birmingham + Cardiff - Bournemouth 


removal and cooling industrial “‘hot spots’ are jobs for 


75 years’ experience, technical advice and comprehensive 


MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON S.E.15 


TELEPHONE: NEW CROSS 6571 (4 lines) 





P.V.C. FAN, 
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You never need to improvise with Rawlbolts. There are types 
exactly right for every bolt-fixing job, No. 5, for example, 

for the support of pipework, and No. 2 for use with Pipe-hangers 
and other gas fittings. Hook and Eye Rawlbolts (Nos. 3 and 6) 

have many uses, such as providing anchorage for guy ropes 

and cables, supporting suspended ceilings, etc. There’s the Loose 
Bolt Rawlbolt (No. 1), inserted after the machine is slid into 
position, and the Bolt Projecting Type (No. 4), ideal for wall-fixings. 
Rawlbolts give you bolt-fixings of enormous strength in a 

fraction of the time taken by any other method. 


HEADS are better than one! 





























Loose 
Bolt 
Rawibolt 








, 4 
Bolt 

| Projecting 
Rawiboit 























THE RAWLPLUG CO. LIMITED 
CROMWELL ROAD - LONDON :- S.W.7 


RAWLEOLTS 
BUDWORTH gas turbines 


available for— 








Now 





Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


.... 2 45/60 hp. Ventilating fans 
version of the Bud- : 
Patent No. 704678 worth turbine with Propeller turbine for light aircraft 
and others applied for several alternative 
reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 
quirements. 


sor, for ventilating and heating 
These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 
any small gas turbine, and need virtually no maintenance. 
There is no ducting, and for higher powers multiple installations of the basic 
turbine unit can be built up. rendved 
Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


a large supply of hot air may be 
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This 
pump Is 


priceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps .. . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 





Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 





Tel: Delph 424 (5 fines) Telegrams: Supermeter, Dobcross 


A Member of the Parkinson Cowan Group 
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“BROOMWADE” 


and Automation 






















errs 


Increased applications of Automation are now 
being accepted as a necessary adjunct to increased 
production. | When generally operative, it is 
hoped it will bring greater leisure and prosperity 
to all. Compressed air is one of automation’s 
vital auxiliaries. It is and will be used increasingly. 


Broom & Wade have been exclusively 
engaged with compressed air and its 
application to industry for over 50 years, 
and this experience is built into every 
machine produced. Simple design, slow 
speeds and adequate cooling ensure high 
efficiency. Constant research and develop- 
ment are maintaining the “ BROOM- 
WADE” reputation for EFFICIENCY 
and RELIABILITY throughout the world. 


If you have any problems concerning 
the application of compressed air in 
industry, we shall be pleased to offer you 
expert advice. 


** BROOMWADE” Type TS2X 


Compressor. 
MECHANICAL 


HANDLING TS type compressors are available in 
EXHIBITION 


Earis Cou 
7.17 > 


capacities up to 1,000 cu. ft. per 


‘BROOMWADE’ 


omis, ~=Air Compressors and Pneumatic Tools 


Your Best Investment 





BROOM & WADE LTD., P.0. BOX Ne. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: ‘* Broom,” High Wycombe, Telex. 


421 SAS 
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2,000-Ton Forging Press: Messrs. 
Forging and Presswork Ltd., 
Birmingham 


cut costs with... 


Massey forging presses can be used for three distinct purposes—die 


Massey designs include :— 
forging, extrusion and coining. They are simple to operate, 


Steam and Compressed Air Hammers, Pneumatic Power Hammers, 
enabling unskilled labour to be employed; and practically, output 


Friction Drop Hammers, Double-acting Steam and Compressed 


is limited only by the material handling facilities provided. Air Drop Hammers, Forging Presses, Trimming Presses, Tyre 
High Speed Presses are available in sizes from 300- to 3,000- Fixing Rolls. 


ton and the Low Speed Presses from 300- to 1,000- ton. 


BS. SEY I OPENSHAW MANCHESTER ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 
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of power 


The turbine blades are fixed into their 
positions on the shaft, providing a pattern 
of complete uniformity. Ultimately, they 
will drive one of the four large 200 MW 
turbo generators to be installed in the 
Richard L. Hearn generating station at 
Toronto, Canada. Inside the great machine 
shops at Heaton Works the construction of 
generators and transformers of all sizes 
forges ahead to meet the demand for elec- 


trical power all over the world. 


This is the first of two 200 MW 
turbo generators now under con- 
struction for the West Thurrock 
C.E.6.B. Power Station. The 
generator will be connected, 
through a Parsons 210 MVA 
generator transformer, direct to 
the 275 kV super grid. Pressure 
2350 !b/in*. Temperature 1050°F 
and reheat to 1000°F. 


Cc. A. PARSONS & COMPANY LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE 6 
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e e Is your output dropping? 


It looks like it, from that chart. Better put 
the counter on those machines, you'll be 
surprised how many revs have dropped since 
your last check — you won’t maintain 
production that way! What you need is a 
chain drive, where a hundred r.p.m. means 
a hundred — and keeps output up to schedule. 











be positive-and fit 


ENOLD cnain prives 


save space . save power e Increase production 


oD - the FIRST name in precision chain 


RENOLD CHAINS LIMITED - MANCHESTER 
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This Dipper Dredge built for the Central’ Board 


of Road and Waterways Construction, Finland, represents 






a successful collaboration between the local builders 






of the hull, and Lobnitz of Renfrew who made the 






machinery. Thus in Finland, as in all parts of the 





world, the name Lobnitz stands for all that is 






best in Dredging Equipment. 












LOBNITZ & CO., LTD., RENFREW, SCOTLAND RENfrew 2216 
LONDON OFFICE: 55/61 MOORGATE E.C.2. MONarch 5101 








** Newallastic ” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatique than bolts or studs made by the 
usual method. 


a 


POSSILPARK ° GLASGOW 








THE ENGINEER April 4, 1958 


WHERE QUALITY IS IMPORTANT... 


LANGL 


Corrosion Resistant 





are unsurpassed 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 


service is essential 





LANGLEY 
LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS \ ALLOYS 
TELEPHONE : LANgley 432 (7 lines) 





| SPECIFY “REAVELL”? 


FOR EFFICIENCY ano RELIABILITY 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


| tro 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
AND OTHER GASES. 





REAVELL & CO. Lrtp. 


IPSWICH, ENGLAND 
Telegrams: “REAVELL” ipswich Telephone : Ipswich 56124 (3 lines). 
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OIL FIRED BOILERS for 
Thames Board Mills Ltd. 


LARGEST MANUFACTURERS OF 
EVAPORATION .. 150,000 Ibs. per hr. 
STEAM PRESSURE . . 600 Ibs. per sq. inch. BOARD IN THE BRITISH ISLES 


STEAM TEMPERATURE 
’ be a 


TWO BI-DRUM radiant heat oil-fired units are being 
installed in the Warrington Mill of the above Company, 
additional to two coal-fired boilers already supplied. The 
boilers have fusion welded drums, superheater economiser 
and balanced draught plant and integral de-superheater 
for steam temperature control, together with fully automatic 
boiler control. The contract includes oil-firing equipment, 
main steam, feed and blow-down pipework. 


GIMME STEAM GENERATING 


CLARKE, CHAPMAN & CO. LTD., VICFORIA WORKS, GATESHEAD, 8, CO. DURHAM. London Office: DUNSTER HOUSE, MARK LANE, E.C.3. 
Glasgow Office: 116 HOPE STREET, GLASGOW, C.2. Manchester Office: 8 KING STREET, C.2. 











f 
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THE HEAVY-DUTY LATHE FOR 
TURNING LARGE CRANKSHAFTS 


This photograph, by courtesy of English Steel Corporation 
Limited, Sheffield, shows a Swift 21D type lathe which swings 
43in. over the bed and admits 12ft. between centres. The 
adequate power and rigidity of this modern lathe ensures 
GEORGE SWIFT & SONS LTD. accuracy and high-quality finish on work of this nature. If you 
have work in this capacity or larger—in fact, up to 99in. swing 
HALIFAX - ENGLAND for surfacing and boring—it will pay you to get details of the 
Swift range. 


Write to-day and ask for a catalogue covering the complete line 
of lathes. 


Sales & Service for... DRUM MOND-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone : Midland 3431 (7 lines) “Grams : Moxishope, B'ham. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : “Phone : Central 3418 
$238 
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GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 








your guarantee 
of maximum 


economy 


RF 


the world’s best hack EWAUrl 





Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 








UHI4 





i also 
CvwWuooa« . QR DIE CASTINGS 
~\ \ \ DBM ; SS SIO ADGA KG IN ALUMINIUM 
N RS NV NY . — N SS Y \ 


ZZ 


MAZAK, LEAD 
& TIN ALLOYS 


BOILER CLEANING "aie 


Why waste time brushing smoke tubes, and rodding clinker and & ENGINEERING 
birds nesting, when a few minutes with a Percussion Lance will 
shift everything from Ecor ~misers, Airheaters, Water Tubes, Fire 
Tubes, etc. 60, covpuzy) LTD. 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TIPton 2545 (3 lines) 


S S 
Vv 







See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTSLIMITED 


KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 
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HEAVY-DUTY Weare ready to submit 

SCALPING SCREEN suggestions or 
modernising the whole 
or part of any 
screening plant. 


THE ENGINEER 


TRIPLE-DECKED 
SCREEN 


Aquestion | = pe acres en 
that is sure © Se 

to be asked- 
by Niagara 


Yes, we engineer and 
ISITMAJOR (2825 
for screening plants. 


Vibratory screens to ~ 
c {! } ‘DED 4] handle most products that “eon 
. need grading —under ses 


almost any conditions. HOPPERS 


Feeders, conveyors, NIAGARA 
It’s one of the first questions buyers of h 
? oppers, all you need. SCREENS 


industrial equipment ask. For they know : b 
the Major Industrial Equipment Unit Call us in, ask us to be (Gt. pe ne 


possesses all the qualities they seek — constructive, without Straysfiel 
unrivalled reliability, the ability to obligation, of course. Gay OR, Genes, 
increase output economically, and the We can improve your 

ability to maintain that output in the 
most difficult conditions. They know the 
enormous benefits of standardisation, 
and of being able to use the world- 
famous service and spare parts supply Phone: 

for their industrial equipment as well as Enfield 6622 

tor their Thames Trucks and Fordson : 

Industrial Tractors. There are big bene- (4 lines) en 
fits, too, for the manufacturer who fits 
these Ford-built units. For full details 
ring Dominion 3000 today. 


oO AT ESE SCONE HEBRIDES OE 














grading and your 
profits. 











for the 


Major Industrial Equipment Units are available in 4 basic P E T R 0 L E U M | N D U STRY 


combinations :— Below : 
Bay Motor driven Oil 150 to 100,000 g.p.h.; temperatures up to 600° F. 
Engine once emer Transfer Pump ; DRUM Pumps meet the requirements of the petroleum 
2 Engine + transmission + hydraulics 50 tonsfhr. industry in a unique way and are suitable for liquids 
3 Engine + transmission + hydraulics + steering from the most volatile to the most viscous, over a wide 


4 Engine + transmission + hydraulics + steering + front axle. range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 


DOR e OME 
“sto 


Other combinations can include Rear Power Take Off, 2-speed 
Belt Pulley, alternative clutch and gear housings, etc. In all, over 
100 standard combinations. 








SD Se SEP a SEND 








ENGINE DETAILS Diesel Petrol 


CUBIC CAPACITY 3.61! litres 3.26 litres 


BRAKE HORSE POWER 
AT: 1200 RPM 34.0 34.0 
1400 RPM 40.0 38.0 


1600 RPM 44.0 42.0 


I | 
j | 
| COMPRESSION RATIO 16:1 Se 
! | 
| | 
i | 
I ' 
| | 

' 


a 





Ail enquiries to :— 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION N\ 
FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel:Dominion 3000 © 


THE DRUM ENGINEERING COMPANY LIMITED. 


WISE B U YERS INSIS T HUMBOLDT STREET, BRADFORD. TELEPHONE: BRADFORD 22358 


38, Victoria Street, Westminster, S.W.1 Telephone: ABBey 3961 


ON MAJOR POWER Brosh Otic is Gago," Newenwle,_ Manchester “end ikmiagham 
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faets 


C.769 


THE 


positive 


proof of 


long lite 
-.- actual 


motor-load | 
life tests! 


The life of starter contacts should not be 
forecast from their loss of weight after 

a few thousand operations because the 
rate of wear can, of course, vary con- 
siderably. The most reliable method is 
to use the starter for stopping and 


starting a motor repeatedly until the 


contacts are burnt away. 


about Crabtree Type 


Crabtree 





Type B-I15 starters 


J. A. CRABTREE & CO. LTD., 


ENGINEER 


B-15 


Dor 


™“ 


go 


59 





Such tests are now proceeding 
on Crabtree Type B-15 starters taken 
at random from warehouse stocks. 


To date, the starters have given the 
following operations (start and 

stop) without change of contacts 

or other components : 


(a) Controlling a 5 h.p. motor: 
2,750,000 operations ; 


(b) Controlling a 1 h.p. motor: 
2,750,000 operations. 


these tests are continuing 


starters 


The first and still the leading starter of 
“‘unst”’ construction. 

Wide range of adjustment for full-load 
current variations. 

Built-in, on-load, interlocked isolating switch 
unit can be added. Fuses to B.S.88: 1952, 
Cat. 440 AC4 are optional. 

Enclosures for general purpose and heavy 
industrial use. 

Frontal access to all terminals and components 
Built-in trip signalling. 

Single-screw fixing for additional auriliary 
contacts. 

Rating. Motor-load: 15 amp. (10 h.p. 415 
volts. 3 phase). Non-inductive load: 25 amp. 
per pole. 
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A COAL SURPLUS ? 


Last Monday, the Parliamentary Secretary to the 
Ministry of Power, Sir lan Horobin, answered a number 
of questions in the House of Commons concerning coal. 
The present coal situation in this country is an unusual 
one as, for the first time since the war, undistributed 
coal stocks at pits and opencast sites have reached a 
point that is evidently causing some concern and embar- 
rassment to the National Coal Board. These undistributed 
stocks now amount to about 8,500,000 tons, consisting 
mainly, it is true, of smalls and slack, for which there 
appears to be little or no demand. Towards the end of 
last year, the Coal Board initiated a campaign to increase 
the output of large coal and, according to Sir lan Horobin, 
the results of that campaign to date ‘show that the 
deterioration in the proportion of large coal has been 
arrested, though a further period will be necessary before 
the success of this drive can be established.” 

A coal surplus is something quite strange to this 
country since the war. Even though that surplus may 
be made up of coal that the Board considers to be of 
little use, it presents a situation which the Board does 
not seem to have envisaged. Two years ago, the Board 
quite properly came to the conclusion, in the light of the 
information available, that during the next ten years the 
home demand for all forms of primary fuel might well 
increase to 300 million tons of coal equivalent. The 
Board still holds to that view, though the experience 
of the past year has not been quite in line with the prog- 
nostication. In 1956, this country was at times desperately 
short of all qualities and sizes of coal and had the second 
highest coal imports in its history. But last year, the 
rising home demand, which had continued virtually 
unchanged for a decade at an average annual rate of 
between 3,000,000 and 4,000,000 tons, was replaced by a 
fall in consumption of over 5,000,000 tons. That decline 
can be accounted for, in part, by some slowing down in 
industrial activity. But there are two other contributory 
factors which must not be overlooked ; they are greater 
efficiency in coal utilisation and the increasing use of oil 
fuel. In the first three months of the present year, coal 
consumption has followed the same pattern; it was 
500,000 tons or so lower than in the comparable period 
of last year. Furthermore, export and bunker require- 
ments in the first three months of this year were 700,000 
tons less than a year ago. At the same time, coal output 
is now about 2,000,000 tons behind the comparable 
figure for last year, and the industry’s productivity is not 
improving nearly as much as had been hoped. 

The Coal Board takes the view that the existing anoma- 
lous situation is a temporary one. It looks upon it as 
one which must be overcome without altering the long- 
term plans for maintaining and increasing the industry’s 
efficiency. The Board has ruled out any suggestion 
that there might be a reduction in the price of small 


coal to encourage the purchase of the several million 
tons of stock of this variety. In this context, the deputy 
chairman of the Board said recently that price reductions 
could not be contemplated unless the Board was sure 
that they would lead to increased sales. Consequently, 
the Board is turning to various economy measures which, 
it says, “are dictated by the serious financial position 
rather than by the stocks of coal.”” These measures have 
been under discussion with the National Union of 
Mineworkers, but there is so far little indication of the 
extent of agreement or disagreement between the two 
bodies concerning them. The union has suggested that 
a subsidy for coal exports should be sought, that an 
appeal for a cut in oil imports should be made, and that 
opencast mining should be brought to an end. The 
Board, it has been reported, does not favour any of these 
suggestions. Its proposals for dealing with the position 
include the suspension for a time of recruitment, the 
closing of uneconomic pits, and the cessation of the 
Saturday shift. Last year, the Board’s operations resulted 
in an addition to its accumulated deficit and it has 
admitted that if operations are continued at “* the present 
levels of output and productivity without big cuts in 
expenditure,” a further financial loss is inevitable. The 
economics of the business cannot be brushed aside, 
and it is quite right that all possible steps should be 
taken to prevent greater losses. But one of the many 
tasks which the Coal Board must now prosecute with 
greater vigour than ever is to improve the supply of 
usable coal, for that is what its customers need. In 
that task it deserves, and indeed must have, the ready 
co-operation of the National Union of Mineworkers. 


ROCKET SITES—ASHORE OR AFLOAT ? 


While the bomber equipped with “ stand-off” bombs 
will continue to provide the main deterrent for some 
years, progress in the development of the long-range 
anti-aircraft guided missile has made it essential to 
supplement the bomber with ballistic rockets. The 
Americans—who have devoted a vast amount of effort 
and money to developing the German “ V-2”’—have 
always had their minds on an intercontinental rocket which 
would reach Russia when launched from the United 
States. Despite definite information that the Soviets had 
a large supply of rockets with a range of 800 to 1000 
miles, it was only after the subsequent realisation that the 
intercontinental missile was still a long way off that 
urgent priority has now been given to the production in 
quantity of the shorter range rocket which has proved 
successful under test. Hence the Bermuda agreement for 
the supply of the 1500-mile “* Thor ” rocket to the United 
Kingdom and the later decision to supply the same 
missile to the other N.A.T.O. countries. Launched from 
Europe, the “ Thor” will no doubt provide an effective 
addition to the Allied deterrent. But a glance at the 
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map shows that if launched from Britain it will not 
reach targets in Eastern Russia, where three-quarters of 
Soviet industry is now concentrated. One remembers in 
this connection that the Russians, rather than surrender 
to Napoleon’s army, preferred to burn Moscow and were 
no doubt prepared to do so again in 1941. It is in fact 
because of the inadequate range of the “ Thor” and 
because the launching sites cannot be built underground 
and are thus vulnerable to attack, that Britain is giving 
priority to the development of a rocket with a range of 
3000 miles or more to be launched from underground. 

But in the light of recent developments, it is a matter 
for serious consideration whether the best interests of 
N.A.T.O. are being served by accepting a weapon which 
can do little more than help to train personnel in the 
handling of these large missiles. All three United States 
Services have been developing their own rocket and their 
navy is satisfied that the “ Polaris ”—a lighter, shorter, 
and stubbier missile than the “ Thor,” using solid instead 
of liquid fuel—meets requirements for launching from 
surface ships and submarines. Its range is probably no 
more than 1000 to 1200 miles, but launched from ships 
off an enemy’s coast, it would reach almost every 
important target. Its development has been stimulated 
by the astonishing performance of the “‘ Nautilus,” and 
it is to be in quantity production by 1960 and available 
for the six still larger nuclear powered submarines now 
under construction or on order. According to present 
plans, these vessels are each to carry sixteen “ Polaris ” 
missiles, to be fired by compressed air with the submarine 
submerged, and each submarine is estimated to cost 
between £32,000,000 and £35,000,000. Clearly she will 
provide one of the safest and most effective deterrents it 
is possible to devise, but to build these large vessels to 
contribute her share to the Allied deterrent would leave 
Britain no money for ships to defend her sea communica- 
tions or to deal with a limited war. It is thus a wise policy 
to profit from American research over the past ten years 
and develop a longer range rocket for launching from 
underground sites in the United Kingdom. 

Meanwhile, instead of causing a sharp division of 
opinion in the country by erecting launching sites for the 
“ Thor,” it would be well to wait until 1960 for the 
“ Polaris,” using the interval to convert the three 
‘Glory ” class carriers and five cruisers, all now destined 
for the scrap heap or for sale, to carry a worthwhile num- 
ber of these rockets. Indeed, there seems no reason why 
in the future all the large ships, as they become no longer 
fit for the front line, should not be similarly converted, 
thus adding to the deterrent provided by the “V”- 
bombers and the 3000-mile shore-based rocket. Surface 
ships are certainly more vulnerable than submarines, but 
if this country intends to protect its merchant ships, 
it can surely provide escorts for ballistic weapon 
carriers. Thus, there would be from 1960 onwards, 
a safer and much more effective deterrent than the 
“Thor ”’—a deterrent which would subsequently be 
increased by the land-based rocket. With the “‘ Polaris ”’ 
supplied under mutual aid, a shipborne deterrent would 
be provided at little cost and the country could at the 
same time afford to build the kind of front line craft 
best suited to her needs. For Britain it is much more 





important to counter the Soviet rocket-firing submarine 
than to have vessels of the same kind. This entails 
building relatively small atomic powered anti-submarine 
submarines—even smaller than the £15,000,000 ‘* Skate,” 
which recently visited Britain—and equipping carriers 
with aircraft capable of carrying the new atomic depth 
charge. 
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LEONARDO LECTURES 

The subjects for the annual Leonardo da Vinci lectures 
for boys and girls organised each year at about this time 
by the Institution of Mechanical Engineers are presum- 
ably selected very many months ahead of the day of 
presentation. The committee responsible for that selection 
must this year be congratulated both on its foresight—and 


upon its luck ! For, nine months or more ago, it chose 
as the subject of the lectures delivered last Tuesday 
“Rockets and Guided Flight.” No doubt when the 
committee selected that subject it had it in mind that the 
Americans expected to set ** Vanguard ” satellites in orbit 
in 1958, and it may have hoped, with some cautious 
optimism, that they might be good enough to set one in 
orbit just about Eastertide. But that committee can 
certainly not have had any idea how very prominent 
the matter of rockets and satellites would be in the public 
mind at this time ; nor could it have had any expecta- 
tion that when the lectures were delivered there would 
be a $-ton Russian “ Sputnik ” and two small American 
satellites all circling the earth, thus making the lectures 
peculiarly notable to the boys and girls who heard them. 

The practice first tried very successfully by the Institu- 

tion last year of asking a group of people to deliver 
lectures around a given subject will, we think, have estab- 
lished itself even more firmly as a consequence of this 
year’s experience. For without the diversity of presenta- 
tion thus secured (enhanced on this occasion by a sparing 
use of films and the performance upon the platform of 
simple, though sometimes surprising, experiments) it is 
hard to see how the attention of youngsters could be held 
for nearly two and a half hours with but a single ten- 
minute break. This year the speakers were Dr. G. W. H. 
Gardner, Director of the Royal Aircraft Establishment, 
Farnborough, whose subject was * The Evolution and 
General Characteristics of Guided Flight” ; Professor 
A. D. Baxter, now chief executive of the Rocket Division 
of the de Havilland Engine Company, Ltd., who spoke 
on “ Propulsion,” and Mr. L. H. Bedford, chief engineer 
(Guided Weapons Division), The English Electric Com- 
pany, Ltd., who discussed ** Guidance.’’ Each lecturer, 
in his own characteristic way, “* put over ” to the audience 
his own enthusiasm for the subject. But perhaps it was 
Professor Baxter whom the boys especially took to their 
hearts. For what boy could fail to take to his heart a man 
who dipped an innocuous-looking object into a beaker 
of hydrogen peroxide, producing thereby a quite violent 
burst of steam ; who played around almost negligently 
with the contents of a great glass jar full of boiling liquid 
oxygen ; and who nonchalantly set fire to a stick of cordite 
on the platform ? Not to speak of working a model in 
which two jets of liquids made to intermingle promptly 
ignited! Even Mr. Bedford’s films showing guided 
missiles narrowly missing and even actually hitting a target 
aircraft could not quite compare for sensation with experi- 
ments done before the very eyes of the audience. But as 
questions afterwards showed, Dr. Gardner’s diagrams 
and words had been just as attentively listened to, though 
here there was no attempt whatever at sensation. 

The purpose of these lectures, which are attended 
annually by some 600 boys, girls and members of 
staff from schools within London and within reason- 
ably easy reach of it, is to stimulate interest in mechanical 
engineering as a career and, in particular, to reveal to 
schoolboys and girls something of the immense intellec- 
tual as well as practical appeal of engineering. That is a 
particularly important point, because in the past there 
has been a tendency to assume, quite wrongly, that there 
is no scope for a brilliant intellect in engineering. This 
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year’s lectures, we believe, very adequately made that 
point. They also showed how high is the peculiar fascina- 
tion of following an intellectual pursuit which results in 
the production of actual hardware; hardware which, by 
diverging or not diverging from planned performance, 
offers proofs or the opposite of the accuracy and 
acceptability of a, perhaps, esoteric theory. 


COLOUR RIOTS IN THE OFFICE BLOCK 


In times past our engineering fathers were soberly 
businesslike about decorative matters. If they could not 
afford to panel the stairways, landings and passages of 
their office buildings in walnut, teak or oak, they painted 
them economically dark green or brown below and buff 
above the waist-line. But nowadays, brighter colours are 
all the rage amongst the architects. There is, of course, 
much excuse for them. For there are many more floors 
in Office buildings than there used to be. Colour can act 
as a distinguishing feature. If, as in our own building, 
every floor looks exactly like every other floor it is easy 
to become confused. Little difficulty arises when (the 
lift being occupied or out of action) the stairs have to 
be climbed. One has time for calculation under such 
circumstances. Breathlessly the storeys can be counted, 
one by one, until the objective is thankfully gained. 
But in descent, because of the greater speed, the situation 
is different. Unless due care is taken doubt suddenly 
invades the mind. Is this landing, which looks like 
every other landing, the third, the second or the first ? 
More than once, mistaking the floor, we have marched 
with confident aplomb into somebody else’s room to the 
surprise and sometimes the embarrassment of the 
occupant! 

Such untoward interruptions of a colleague’s labours, it 
is obvious, could easily be avoided if every landing of the 
staircase were painted a different colour. One could then 
proceed with confidence from the pale celestial blue of the 
uppermost storey through appropriate intermediate shades 
(including Royal Purple for the Board Room floor) to the 
deep sea green (or Mephistophelian scarlet) of the lower 
basement. But that kind of orderliness, unfortunately, is 
not what modern architects aspire to create. The sequence 
of colours is never so logical. It is much more likely to 
run from a dark sherry at the top through an over-hot 
orange, a bilious purple, an aggressive yellow, a vicious 
vermilion and a livid violet to something as surprisingly 
inappropriate to abysmal depths as a sugary ice-cream 
pink in the basement. In some new offices this colouring 
of the landings persists unchanged along the passages that 
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lead off them. In others, a violently contrasting colour 
is employed. But, blessedly, in some, all passageways 
on all floors are painted alike. One then passes thankfully 
from the riot and tumult of the stairs to the soothing 
greenery of a passage. No doubt it is all very modern 
and stimulating. But perhaps, after all, our fathers more 
nearly had the rights of it. For is it really desirable 
psychologically that, when one descends a floor or two, 
tactfully to consult a colleague upon some delicate matter, 
one’s innermost esthetic and emotional feelings should 
be assaulted (not to say outraged) by a riot of discordant 
colours on the way ? We doubt it ! 


STEEL PRICES 


The reduction in home steel prices, recorded on page 
511 of this issue, is encouraging. The actual extent of this 
reduction, averaging as it does about 14 per cent over all 
the products included, may not at first sight appear to 
amount to much. But steel prices have not been reduced 
since January 1939, and the real significance of the present 
slight fall is that the post-war rising price trend of a basic 
material has been reversed. Although in the years since the 
war British steel prices have gone up at intervals, they have, 
in general, kept below the prices charged by the other 
principal steelmaking countries of the world. Even 
after the 74 per cent increase last July, the prices of open 
hearth products in this country were still lower than the 
prices of the comparable products of other countries. 
The price additions that have been made in recent years 
have usually been imposed when the steel industry has 
found itself no longer able to absorb the whole of the 
increased cost of steelmaking materials, fuel and transport. 

Since last July, the British steel industry has had to 
meet further additions to its costs, including higher wages 
and bigger insurance contributions. But the industry is 
now deriving some benefit from a fall in the landed cost 
of imported materials and a drop in its import require- 
ments. It is this factor which is in part responsible for 
the reduction in steel prices. There is, however, another 
important factor, namely, the improved productivity 
within the industry itself. The vast modernisation 
schemes which the steel industry has undertaken during 
the past ten years or so have led not only to higher pro- 
duction totals; they are resulting in increasingly efficient 
production. Thus, a portion of the fruits of efficiency and 
the lower cost of imported materials is passed on to home 
steel users in the form of a price reduction. In the present 
state of the national economy, that is salutary ; it is also 
good business. 





** OPENING OF THE CHELSEA BRIDGE ” 

‘** The ceremony, if it could be so called, of opening Chelsea Bridge 
to the public, took place rather unexpectedly last Monday afternoon, 
about two o'clock. The interest in the event manifested by the public 
was sufficiently proved by the dense crowds that passed and re-passed 
over the bridge during the afternoon ; this interest not being confined 
to pedestrians, but being equally felt by those who, whether in cart, 
cab or carriage, could conveniently reach the spot. Chelsea Bridge 
undoubtedly stands as one, at least, of the finest ornaments of the 
metropolis. The design, though not, perhaps, faultless in detail, is, 
nevertheless, so entirely novel in its character for works of this kind, 
that it cannot but ve considered a most successful attempt on the part 
of the engineer, Mr. Thomas Page, to throw some little life and spirit 
into engineering structures. 





Che Engineer — 100 Bears Ago «priv 2, 1858) 


“ Everybody will acknowledge that there is nothing in engineering 
construction more respectable than timber piling and coffer dams 
especially timber piling ; but, as if for the love of opposition to 
established uses, and that bug-bear called precedent, Mr. Page begins 
by doing without either, the oldest friends being the first discarded, 
and substitutes cast-iron piles and plates for them, at really an immense 
saving of money, time, and trouble... .. He keeps a look out for any 
new ideas, and if worth adoption, adopts them, where many others 
shut their eyes to everything new, and fear to touch anything for the } 
first time for fear of its failing. _ Success is of course the test of judg- 
ment in adopting new models of construction in engineering or other 
works ; and we think enough has been done in this direction by Mr. 
Page, both in the Chelsea and Westminster Bridges, to encourage 
those who fear to tread out of the beaten track.” 
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Rotating Shield Method of 
Tunnelling 


By ROLT HAMMOND, A.C.G.I., A.M.LC.E. 
The tunnelling shield described here enables excavating, advance of the shield, and 


tunnel lining to be carried on simultaneously. 
The shield is advanced with a spiral movement 


blocks placed as a double spiral. 


The lining consists of concrete 


hy jacks pushing circumferentially against the lining blocks and other jacks pushing 
forwards. 


HE author recently attended a demonstra- 

tion of a new method of tunnelling, the 
invention of Mr. E. K. Bridge, B.Sc., M.I.C.E., 
which has been developed by Aubrey Watson, 
Ltd. It is claimed that this method is suitable 
for clay and similar soft ground, and that it is 
cheaper, faster and safer than more con- 
ventional methods. The shield, of somewhat 
lighter construction than the orthodox Great- 
head shield, operates on the basic principle of 
an auger and is rotated about the longitudinal 
axis of the tunnel by two diametrically 
disposed hydraulic jacks, the reaction from 
which is taken on the radial surfaces of the 
end blocks of a double spiral of precast 
concrete segments, the latter forming the 
permanent lining of the tunnel. 

Each precast block for the lining of the 6ft 
diameter tunnel demonstrated weighs 40 Ib 
and can be set in place by one’ operator, the 
maximum area of ground exposed amounting 
to about twice the area of a sheet of foolscap. 
The equipment has been set up in an experi- 
mental length of about 20ft for some months, 
the finished lining being in excellent condition. 
The ground is a mixture of sand and clay, 
heavily charged with water and therefore 
liable to develop runs. The equipment has 
been left in place for weeks at a time, being 
operated every now and then for short 
periods, yet the finished work remains 
undisturbed. 

The normal tunnelling method in such 
ground involves excavating and removing 
spoil, constructing a ring of lining, jacking 
the shield forwards into the ground, grouting 
the annular space between the lining ring 
and the ground, and then excavating the 
ground once more to begin a new cycle of 
operations. In this new shield, excavation 
lining and propulsion of the shield through 
the ground all proceed simultaneously with 
advantage to progress, safety, and economy. 
The shield demonstrated can, on the basis of 
a time study made by the author on site, 
drive a 6ft diameter lined tunnel through clay 
or similar soft ground at about 6ft per hour, 
and probably even faster progress can be 
achieved. The motive power for turning the 
shield is provided by a compressed air motor 
of 5 h.p. 

Excavation is completely automatic as the 
shield rotates, the excavating tines being 
attached to a robust steel framework which 
points forward and is an integral part of 
the shield. Neither manual labour nor 
electrically operated cutter is required for 
excavation. 

The diagram and drawings on page 492 show 
the operating principle of the shovel conveyor 
designed for use with the shield ; successive 
positions of one shovel on the endless haulage 
rope are indicated by numerals, the spacing of 
the shovels being decided on site in accor- 
dance with experience. Additional lengths 
of rope with shovels attached can be added as 
the shield advances through the ground. The 
idler pulley A has planet pulleys around its 
rim to permit the clamp which fixes the shovel 
to the rope to pass around the main pulley in 
between the planet pulleys. 


Each shovel is pushed forward along the 
upper track, down the sloping track of the 
sliding frame and into the excavated muck. 
The length of stroke of the shovel is 
determined by experiment; when travelling 
forward towards the face the shovel may 
carry a lining block or any other material 
needed there. When the shovel arrives at 
the muck pile it is mancuvred by hand into 
the best position for loading with muck. The 
hinged portion of the sloping angle of the 
sliding frame B is counterpoised by a spring, 
so that after the empty shovel has run down 
it, this angle will rise to the horizontal 
position so that the filled shovel, No. 6, can 
pass below it. When the shovel wheels pass 
the end of the bottom track on the return 
journey, the loaded shovel swings down- 
wards in an arc, being stopped at the end of 
its travel by a timber stop block which helps 
to knock out the clay. The top track angles 
are curved upwards to guide the empty 
buckets to the top member of the frame. 

In a tunnel of large diameter some form of 
conveyor may be employed, and the author 
believes that a duckbill loader with shaker 
conveyor would be a very convenient 
equipment. The ground ahead of the Bridge 
shield is trimmed to an approximately 
hemispherical surface, in order to provide 
maximum stability and thereby guard against 
overbreak or runs in very soft material. The 
ground surface is strongly supported at 
regular intervals around the conical frame- 
work of the blade angles to which the 
excavating tines are attached ; as a further 
precaution against possible failure of the 
ground, the excavation is not cut to the 
full diameter until it is accurately dressed 
to shape by the forward edge of the shield, 
after which the surface of the excavated 
ground is not even temporarily unsupported. 
This secure holding of the ground is a very 
important feature of the Bridge equipment. 

There is no need for any timbering or 
strutting, nor for a formwork upon which the 
blocks must be laid to give a truly circular 
lining. There is no annular space between 
the external circumference of the lining and 
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the ground, as in the case of a conventional! 
shield, which has to be filled with grout under 
pressure. 

The demonstration shield has been 
designed to cut London clay having a shear 
strength of 5 tons per square foot, butit is 
possible to bore through harder material by 
increasing either the size of the jacks or the 
hydraulic pressure used to operate them. 
Mr. Bridge stated that the principle of 
this shield could be explained with the aid of 
an ordinary cocoa tin; whereas it would 
probably be impossible to force an open 
ended tin of this kind through soft ground 
by pressure alone, if such a tin is provided 
with a serrated cutting edge, then combined 
rotation and pressure will force it through the 
ground without any difficulty. 

The success of the Bridge rotary tunnel 
shield depends very largely on the accuracy 
with which the shield itself is made, and the 
precision with which the lining blocks are 
moulded. In operation, the excavating 
head in front of the shield rotates con- 
tinuously and the muck is removed by the 
apparatus described above. As soon as the 
shield has been rotated through a distance 
adequate for a pair of lining blocks to be 
placed, these are located and held in position 
by the holding pawl on each side ; during 
these operations, the shield is pressed forward 
through the ground by propulsion jacks. 
The purpose of the holding pawl is to support 
the lining blocks whilst the main jacks are 
exerting pressure for the next cycle. The 
pitch of the two-start spiral is 2ft Osin per 
revolution. A spiral distributing plate dis- 
tributes the thrust of the propulsion jacks 
(slide block jacks on the drawing) over the 
lining, as well as the radial thrusts from the 
main jacks which bear on the steps in the 
plate. The main jacks on this experimental 
equipment have been designed to exert a 
maximum thrust of 42-5 tons. 

The longitudinal section of the rotating 
shield shows that the front 6in is cylindrical 
on the outer surface, followed by a taper of 
#in on the external diameters for a distance 
of 9in. The remaining length of the shield © 
is cylindrical, with the result that in practice 
only 6in of the shield is hard against the 
ground. 

The lining blocks are laid tightly against 
the undisturbed ground. Pressure can be 
controlled by the jacking forces and by the 
arrangement of the excavating tines, which is 
modified in accordance with the nature of the 
ground. Broadly speaking, the firmer the 
ground the greater will be the pressure of the 
block lining against it. A hoop compression 
that would be unstressed by even a hydrostatic 
head of 200ft appears to be quite practicable 
in deep London clay. 

In order to prevent friable material from 
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gear. Two sets of this gear are fitted in the shield, one beside each of the two main jacks. 


holding 
When a precast block is placed in position, the spring-loaded pawl holds it firmly while the main jack goes 


through its cycle of operations. As rotation proceeds 


the block is held by the guard channel for about 
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Section through steering point mechanism. Note eccentrics A and Bto move end of rod in any direction up to a maximum of 24in: 


pouring through the small panels of the cut 
face exposed in readiness for the placing of a 
pair of lining blocks, each panel being about 
the same size as a sheet of foolscap paper in 
the case of a 6ft diameter tunnel, a thin steel 
plate can be attached to each step in the back 
of the shield. This tail is automatically 
drawn out from behind the block before 
maximum outward pressure has developed. 
In ground where a hooded shield would 
normally be used, one or more concentric 
steel plate cylinders with serrated front edges 
can be attached to the cutter bars to support 
the ground as required. 

The need for adequate support and efficient 
grouting of plain concrete blocks has led to 
the development of lining segments which can 
be bolted together before grouting, but such 
segments are more expensive than plain 
blocks. The strength of a plain concrete 
block lining can be increased by grouting 
steel reinforcing bars into recesses in the 
circumferential spiral joints between the 
blocks, when the finished lining may be 
stronger than conventional cast iron lining. 
These reinforcing bars can be coiled in 
lengths and sprung into recessed joints in the 
blocks, earthing wires being fixed to the bars 
at intervals in cases where induced electric 
currents may be expected. Cast iron or 
reinforced concrete bolted segments can be 
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used with a Bridge shield if required, and 
even then it is claimed that progress may be 
considerably greater than is attainable with 
conventional methods. 

There does not appear to be any reasonable 
limit to the size of tunnel that can be driven 
by this new method. With a tunnel of small 
diameter, such as the experimental one, the 
weight of each lining block should be between 
30 Ib and 40 Ib in order that it can be handled 
manually without undue fatigue for the period 
of a shift. In tunnels of larger diameter, the 
stroke of the hydraulic jacks and the size of 
the lining blocks can be increased in order to 
give maximum rate of progress, using a simple 
mechanical or hydraulically operated block 
erector. 

The conventional method of maintaining a 
shield in correct alignment is by adjustment 
of jack pressure on part of the circumference 
only, but since a conventional shield must be 
comparatively long in order that rings of 
lining can be laid upon its inside surface, 
eonsiderable jacking force may be necessary 
in order to force it through the ground. This 
will tend to disturb the surrounding strata 
close to the shield. The Bridge shield is 
only about 3ft long, and can be fitted with a 
steering device which continuously controls 
the direction of the centre of the cutter bar 
tube framework, thereby keeping the shield 
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onatrueline. This device is additional to the 
conventional method of controlling direction 
by forward facing jacks, which is also avail- 
able. The new method is equally applicable 
to straight or curved tunnels, the latter being 
lined with specially tapered and numbered 
blocks in the usual way, and also to the 
sinking of vertical or inclined shafts. 

The steering point mechanism is shown in 
the accompanying diagram. Two eccentrics 
are used to align the steering point rod in 
any direction up to a maximum deflexion of 
2kin, which will adjust the slope of the 
steering point a maximum of jin in 15}in. 
There are four blades with chamfered edges 
fitted to the steering point, the rear part of 
which abuts against a spherical seating. 

The excavating tines fitted to the radial blade 
angles, one of which is shown in the illustration 
of the model, are spaced so that each tine 
ploughs the ridge left by the preceding tine. 
Exact positions and angles of the tines are 
decided during assembly of the equipment in 
the workshop before installation on site. They 
are generally set to excavate a hemisphere. 
Where a watertight tunnel is required, the 
narrow joints between adjacent blocks can 
be grouted under pressure. In order to 
facilitate this, the blocks for this new method 
are provided with a pair of grooves around 
the whole periphery, so that the meeting 





of the rotary tunnel shield. 


Model 
serrated cutting edge. 
(Right) The rear end of the shield, showing one main jack, holding pawl and lining segments. 
the propulsion jacks bear against the spiral surfaces of this plate and the main rotating jacks against the steps. The guard channel can be seen in the upper 

left, and also the bracket carrying hydraulic services 


t (Left) The front end, showing the steering point, the angle framework carrying 
Eight tines may be mounted on one angle, as shown on the lower ones, but the arrangement may be varied to suit the ground conditions. 
Note the distributing plate which is spiral with two steps ; 


the excavating tines, and the 
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faces of all blocks can be effectively sealed by 
grout flowing along the grooves of semi- 
circular section. 

The lined surface of the tunnel is sufficiently 
sinooth for some purposes, but each block of 
lining for the experimental tunnel has a 
small recess on its inner faee for handling and 
placing. Ifa very smooth surface is required, 
this can be obtained by guniting or by hand 
rendering with a trowel, the recesses being 
modified as necessary to form a key. In 
tunnels taking road or rail traffic, reinforcing 
bars can be incorporated to distributed wheel 
loads over an adequate number of blocks. 
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In view of the comparatively moderate 
jacking forces required in this system of 
tunnel driving, work can be started by 
casting a concrete wall at the tunnel portal, 
with a hole in the centre to admit the shield. 
A ring about 2ft long, of the same internal 
diameter as the finished lining, is cast against 
the concrete and the back of the shield ; as 
soon as this has set, tunnelling can begin. 
There is little risk of distorting the shield, 
and it should become economical to hire com- 
plete equipments for driving and lining short 
tunnels. It is not intended to restrict the use 
of this new method to any one contractor. 


Electrical Engineers Exhibition 


No. Il 


{ Concluded from page 462, March 28 ) 


More than 400 exhibitors took part in the Electrical Engineers Exhibition 


which closed at Earls Court on Saturday last. 


A special display of electrical 


equipment in hospitals, including a completely fitted operating theatre was to be 


seen on the ground floor. 
careers in the electrical industry. 


Much space was devoted to education, training and 
The other exhibits covered most aspects of 


electrical engineering and included generators, motors and control gear, trans- 
formers, wires and cables, lighting fittings, domestic appliances and instruments. 
Some of the new products are described here. 


GEORGE ELLISON, LTD. 


WO new products were to'be seen among 
the exhibits shown by George Ellison, 
Ltd., Perry Barr, Birmingham, 22B. They are 
an 11kV oil switch ASTA tested to B.S. 2631: 
1955 and a circuit-breaker and direct-to-line 
starter for voltages up to 660V, ASTA tested 
to B.S. 936 : 1940. 
The 11kV triple-pole switch (Fig. 7) is 





Fig. 7—11kV oil switch, ASTA tested to B.S. 
2631 : 1955, and designed for ‘‘ Ellison ’’ oil-filled 
extensible ring main circuit-breaker units—Ellison 


suitable for service with oil-filled circuit- 
breaker units. The normal current is 400A, 
the breaking current being 400A and the 
making capacity 250MVA. The switch is 
manually operated by charging and releasing 
a spring with one movement of the handle, 
both ‘* making ”’ and “* breaking ’’ operations 
being independent of the operator. Blade 
contacts give a single break per pole. Nor- 
mally the standard cable box is fitted on the 


underside, to the rear of the switch but, if 
required, a busbar cable box may be fitted to 
either side of the switch. A draining cock is 
provided on the bottom of both the switch 
and busbar chambers. 

Interlocking arrangements are built into 
the design to ensure that : (i) the angles of 
movement from “On” to “Off” (or 
** Test’) and from “* Off” (or ** Test ’’) to 
** Earth ’’ are equal ; (ii) the isolator cannot 
be moved directly between “On” and 
‘** Earth’ as the handle must be removed in 
the * Off*’ (or ‘** Test’) position and rein- 
serted in its second position before the second 
half of the movement can be made. Two 
padlocks can be provided, each having a 
different key ; by fitting both padlocks, the 
switch may be locked in any of the three 
positions. If only one padlock is fitted, the 
movement of the switch is confined to between 
either “‘On” and * Off”? (or ‘* Test’’) or 





Fig. 8—660V, 400A, circuit-breaker and direct-to-line 
starter, ASTA tested to B.S. 936 : 1940 and suitable 


for sequence in 
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** Off” (or “ Test’) and “ Earth.” Plug-in 
test sticks can be provided. They are incorp- 
orated in a triple-pole unit capable of 
carrying 200A continuously. An_ inter- 
lock ensures that the switch must be in the 
‘* Earth’ position before the test sockets can 
be exposed and the switch is then locked in 
this position until the test sticks are inserted. 
With the sticks in place, the switch is free to 
move from “ Earth ”’ to ** Off’ (or “* Test ”’), 
the sticks being locked in position until the 
switch is moved back to the “Earth” 
position. Another interlock ensures that the 
claws that restrain the test stick cannot be 
moved by hand in order to defeat the inter- 
lock. 

The other equipment, the new “‘ GEOF ” 
400A circuit-breaker (Fig. 8), has a breaking 
capacity of 25MVA at 400V and 37-SMVA 
at 660V. It is suitable for mounting to wal! 
or stanchion and has a trip-free handle, 
individually reversible contacts, cushioning 
of the contact mechanism and solenoid- 
operated releases with oil'dashpot time lags. 
The circuit-breaker is suitable for sequence 
interlocking and can be fitted with auxiliary 
switches, non-close device and electrical 
interlock. 


THE BRUSH ELECTRICAL ENGINEERING 
COMPANY, LTD. 


A self-excited alternator controlled by a 
static automatic voltage regulator incorporat- 
ing transistors was demonstrated by the 
Brush Electrical Engineering Company, Ltd., 
Loughborough, Leics. 

The set consists of a direct-coupled, 
electric-motor-driven, externally regulated 
3kVA, single-phase, 240V, 50 c/s alternator. 
At each end of the set is a Brush standard 
control gear cabinet ; one contains the motor 
and alternator control gear, and a newly 
developed static automatic voltage regulator, 





Fig. 9—Automatic voltage regulator incorporating 
transistors controlling a motor-driven 3kVA alternator 
of conventional design—Brush 


and the other the resistors and reactances to 
provide variable power factor loads. The 
components of the regulator are mounted ona 
chassis fixed inside the control gear cabinet. 

The regulator is used in a closed loop 
system (Fig. 10), the gain required being 
obtained from transistors. The output 
stage derives its power from a d.c. exciter 
built into the alternator, and consists of two 
large transistors in parallel ; the regulator 
chassis itself is used as a cooling fin, so that 
the required output can be obtained. The 
output transistors act as a controlled variable 
resistance in the main field circuit of the 
alternator, and correct current sharing is 
obtained by a special circuit using the gain 
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of the preceding stage to reduce the value of 
sharing resistance used, and thus increase the 
effective maximum output of a pair of 
transistors in parallel. 

A neon tube constitutes the reference 
source in one arm of a special bridge circuit 
fed from a rectifier on the alternator output 
via a voltage setting potentiometer. Sufficient 
smoothing is provided to give only moderate 
ripple across the input to the bridge. The 
ripple on the output side of the bridge 1s 
reduced appreciably, by using a low-pass 
filter and a potentiometer as a divider and 
taking the output from the nominal balance 
point for ripple. The error signal from the 
bridge is fed to a two-stage transistor amplifier 
for intermediate amplification before the 
final parallel output stages. 

A rotary switch on the control panel pro- 
vides for selection of the following loads :— 
Half-load and full-load at 1-0 p.f.; and half- 
load and full-load at 0-8 p.f. A separate 
switch controls the input to the load selector 
switch to give the no-load position. 

The performance specified by the manufac- 
turer is as follows : steady state regulation, 
better than -+-1 per cent for all loads between 
no-load and full-load, 0-8 p.f.; transient 
performance, recovery in less than one- 
quarter second from zero load to full-load, 
0-8 p.f. and vice versa, and starting of a 
14 h.p. motor with half-load 0-8 p.f. already 
on the alternator. 

This design of transistor voltage regulator 
can be used on the range of “* Square Path ” 
machines from 1-5kVA to 20kVA. Using 
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Fig. 10—Block diagram of transistor-regulated 
alternator—Brush 


three output transistors in parallel instead of 
two the largest machine outputs which can 
be handled at present are about 20kVA 
for a maximum ambient temperature of 
35 deg. Cent. and about ISKVA for a maxi- 
mum ambient temperature of 55 deg. Cent. 
Extension of the range to include higher 
maximum output is stated to depend only on 
the availability of larger transistors. 
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Another new development exhibited by 
the same company was a _ Uume-division 
multiplex system of signalling, which uses 
only two pairs of conductors and, accord- 
ingly, reduces the cost of multi-channel, 
remote-control links over distances up to 
10 miles without repeaters. 

The time-division multiplex system com- 
prises a master control station connected to 
one or more automatic slave stations by 
means of two pairs of a multiple quad audio 
cable. All the equipment is powered by 
means of batteries or built-in supply units. 

Each station comprises a combined trans- 
mitter and receiver having the required 
capacity of information channels, two of 
which are required for checking purposes. 
Each information channel comprises two 
electronic channels A and B. 

All relays are hermetically sealed with 
Interservices type approval. Junction tran- 
sistors and germanium diodes are used 
throughout. 

The input control comprises a panel on 
which are mounted a number of two position 
switches with position indicators. These 
switches are used to select either A or B 
pulses of correct timing for transmission to 
the slave station. 

The receiver output is made to operate 
either one or two relays, depending on 
whether an A or B pulse has been transmitted. 
These relays may be used for direct or 
indirect control depending on the switched 
load. The maximum load for direct opera- 
tion is 0-75A at 40V. 

A set of change-over contacts on the signal- 
ling or controlled mechanism transmits an 
indication of the state of the controlled 
mechanism back to the master station, thus 
enabling the operator to determine if the 
controlled mechanism is working correctly. 

At the master station the received signal 
is made to operate one of two relays as in 
the slave station output, and these relays are 
then used to control indicator lamps or 
electro-mechanical semaphore signals on the 
input control desk. 

Any input channel generated at random 
time will cause its corresponding output 
relay at the slave station to be operated in 
less than one second for a channel capacity 
up to 256. This is also true for several input 
channels operated simultaneously. 

The information is transmitted along one 
cable by the use of a repetitive train of pulses. 
This comprises a number of synchronising 
pulses, two for each information channel, 
and after each synchronising pulse is space 
for an information pulse. One complete 
information channel comprises two syn- 
chronising pulses and two spaces for informa- 
tion pulses. For correct operation either one 
pulse A or another B is present. If neither or 
both A and B pulses are present a fault is 
indicated. Thus a two-state control is avail- 
able with direct indication of each state. 


Various safety devices are included. Thus, 
if neither or both A and B information 
pulses are present in any channel the alarm 
circuit is energised. 

An alarm relay can be provided at both 
master and slave stations, and in the event 
of a fault the slave alarm can be made to 
operate a remote alarm in the master station 
utilising one information channel. During 
normal operation the alarm relays are held 
continuously and are operated by the inter- 
ruption of a ring circuit composed of auxiliary 
contacts on the output relays of each channel. 
When the alarm relay at the slave station 
operates, then the relays on the defaulting 
information channel automatically return to 
a safe position When the alarm relay 
operates at the master station it operates 
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visual or audible alarms to inform the 
operator that a fault has occurred. 

To eliminate the effects of stray impulses 
picked up on the line between transmitter 
and receiver, the receiver relay circuits are 
arranged to generate on the summation of 
several information pulses. This precaution 
prevents a relay circuit being accidentally 
operated by a random pulse. Filter cir- 
cuits are employed at the receiver input 
terminals to pass a relatively narrow band of 
frequencies, centred on 1000 c/s, the basic 
synchronising frequency of the equipment. 

Both transmitter and receiver are contained 
in a floor mounting console cabinet with the 
electronic circuitry split up into self-contained 
plug-in units for easy withdrawal and rapid 
maintenance. A minimum number of dif- 
ferent types are employed. 


THE GENERAL ELECTRIC COMPANY, LTD. 

Examples from a new range of ventilated 
machines (Fig. 11) using class-E insulation, 
were shown by The General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. Such machines are available for 
outputs of up to 50 h.p. at 3000 r.p.m. and 
comply fully with the dimensions given in 
British Standard draft Specification CW 
ELE/6246. Because of a higher temperature 
rise (65 deg. Cent. above an ambient tem- 
perature of 40 deg. Cent.) permitted with 
class-E insulation, and improved efficiency, 


Fig. 11—Ventilated motor with class-E insulation 
built to dimensions specified in B.S. 2960: 1958. 
Outputs up to 50 h.p. at 3000 r.p.m. are available— 


or wr Sr 


the sizes and weights of these ventilated 
motors are considerably smaller than those 
of earlier designs using class-A insulation. 

A cooling fan is mounted on the rotor 
shaft and draws air through the machine, 
expelling it from the driving end. The end 
brackets are interchangeable, with screened 
openings facing downwards. Four-bolt fixing 
is provided so that the end brackets can be 
fixed in four positions at 90 deg. intervals, 
thus rendering the motors suitable for floor, 
wall or ceiling mounting. Double impreg- 
nation of the completed stator windings 
makes the machines suitable for normal 
industrial applications in any part of the 
world. 

The G.E.C. also showed a new 150A oil 
circuit breaker (Fig. 12), one of a new series 
(Type IAA) designed for the control and 
protection of small power circuits, and for 
the direct-to-line starting of squirrel cage 
motors up to 60 h.p. Four standard ratings 
cover load currents from 21A to IS0A at 
660V, 50 c/s, but units for current ranges 
below 21A and for any voltage up to 660V 
can be supplied to order. Breaking capacity 
to B.S. 116 of the three units covering the 
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range 35A to ISOA is 5:2MVA, and below 
21A rating is 2-6MVA to B.S. 936. Provision 
is made for extending the breaking capacity 
by means of back-up h.r.c. fuses, which can 
be mounted inside the isolator unit, when 
fitted, or externally. The circuit breakers are 
of fabricated steel construction throughout 
and pedestal mounts can be supplied. An 
off-load isolator assembly, with provision 
for either one or two 34in flush type indicating 





Fig. 12—150A oil circuit breaker and plug-in isolator 
assembly with meters and fuses—G.E.C. 


instruments and for the fitting of main 
h.r.c. fuse links up to 200A, is arranged to 
plug into the top of the case. Triple-pole 
magnetic over-current trips with a wide 
range of calibration adjustment are fitted. 

The mechanism is trip-free throughout the 
working stroke of the handle and the oil 
circuit breaker mechanism is self-resetting. 
The trip button on the front of the case can 
be set and padlocked to prevent manual or 
inadvertent tripping, to open the breaker 
permanently, or to retard the operation of 
the trip mechanism for motor starting against 
high inertia loads. Normally an under- 
voltage release suitable for 341/500V is 
fitted. Earth leakage protection can be pro- 
vided, and the necessary core balance trans- 
former can be fitted in the standard floor- 
mounting pedestal. 

The company’s new “101” range of 
fluorescent fittings was also displayed. Based 
on a rigid, precision-made channel to which 
complete assemblies are attached, the range 
provides a variety of fittings of con- 
temporary styling for industrial, commercial 
and decorative use. It incorporates new 
reflectors, diffusers, holders and new Osram 
fluorescent tubes with R.D.C. (recessed 
double contact) caps. 

Another exhibit—the new “* Supreme ”’ 
cooker—received the A.S.E.E. award for the 
best exhibit in the domestic appliance field. 
It is fitted with eye-level grills with splash- 
proof louvred smokeless grill grids, large 
ovens higher off the floor with room for side- 
by-side dishes on the shelves, * superspeed ”” 
hot plates, ‘* Simmerstat ” controlled with 
ten choices of accurately controlled heat, 
heated bottom drawers and auto-timer 
controls as standard. 
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IMPERIAL CHEMICAL INDUSTRIES, LTD. 


The exhibits shown by Imperial Chemica! 
Industries, Ltd., Imperial Chemical House, 
Millbank, London, S.W.1, included speci- 
mens of new silicone laminating resins. 
These 1.C.I. silicone experimental products 
* EP.65 ” and “‘ EP.66 ”’ are being introduced 
as the first of a range of silicone resins 
designed to meet the requirements of manu- 
facturers of silicone resin-bonded glass-cloth 
laminates. These resins are intended for 
use in production of glass-cloth laminates by 
the high-pressure technique. Silicone resin- 
bonded, glass-cloth laminates are used as 
electrical insulating materials having high 
dielectric strength and arc resistance, low 
power factor and permittivity, which are 
maintained over a wide range of temperature 
and frequency. These properties are 
unaffected by exposure to high humidity 
conditions. The laminates have good mech- 
anical properties, low water absorption and 
low specific gravity. Their high thermal 
stability permits their use continuously at 
250 deg. Cent. The combination of heat 
stability, mechanical strength and dielectric 
properties makes silicone-bonded laminate 
suitable for use as insulating and supporting 
material for electrical and electronic equip- 
ment, particularly if operating at Class-H 
temperatures (180 deg. Cent.) and higher. 
Examples are slot wedges and segments for 
motors, terminal boards and separators for 
transformers and coil formers. There are 
other applications where maintenance of 
insulating properties under wet and humid 
conditions is important, such as in electronic 
assemblies and printed circuits. 

The preparation of resin-bonded, glass- 
cloth laminates involves the coating of the 
woven glass-cloth with resin in solvent 
solution by dipping and drying by passing 
through a heated tower. The dried and 
partially cured glass-cloth is cut to size and a 
stack of sheets pressed at 1000 lb per square 
inch and about 175 deg. Cent. The resultant 
pressed boards are finally cured in an oven 
over a period at temperatures up to 250 deg. 
Cent. to develop their maximum properties. 

The new product, known as “ EP.65,” is a 
solution of a highly cross-linked, thermo- 
setting silicone resin in toluene. It is used 
for producing glass-cloth laminates by the 
high-pressure method. These laminates have 
good mechanical properties at high tempera- 
tures. They retain up to 50 per cent of their 
flexural strength at 250 deg. Cent. and also 
have good electrical characteristics. 

The resin “ EP.66” is a solution of a 
thermosetting silicone resin in toluene. As a 
bonding resin in the production of glass-cloth 
laminates by the high-pressure technique 
it is stated to be very easy to handle. 
Laminates made from it are particularly 
recommended by the manufacturer for long 
service at temperatures up to 250 deg. Cent. 
where good dielectric characteristics are 


important. 


HEENAN AND Froupe, LTD. 


A “ Heenatone” programme controller, 
designed for a repeated cycle of operations, 
was shown by Heenan and Froude, Ltd., 
Worcester. The programme controller, which 
enables any number of operations to 
be planned in a desired sequence and then 
carried out automatically, incorporates an 
electronic frequency generator unit (Fig. 13), 
which is used to produce tones of various 
frequencies. Tones are selected by means 
of push buttons (Fig. 14), the number used 
depending on the number of individual 
Operations required in any particular 
sequence. The tones are then recorded on a 
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Fig. 13—An electronic frequency-generator set which 
forms part of the ‘* Heenatone ” programme con- 
troller—Heenan and Froude 


magnetic tape and the recorder is connected 
to an electronic frequency selector unit which 
identifies the various tones and operates the 
appropriate electrical contactor to initiate 
the required operation. The programme can 
be recorded under actual working conditions 
or planned beforehand. 

An advantage of this system is that a library 
of recorded work programmes can be built 





Fig. 14—Electronic frequency selector which forms 
part of the ‘‘ Heenatone ’’ programme controller— 
Heenan and Froude 


up for use as required. Alternatively, the 
programme can be erased and the tape used 
for a fresh sequence of operations. A typical 
use for this apparatus is for the automatic 
control of a variable-speed drive in accord- 
ance with a predetermined sequence. 


A.E.1. LAMP AND LIGHTING COMPANY, LTD. 


Two new proof fittings typifying the 
selection of units available for use in situa- 
tions where humidity, dust, corrosive vapours 
and gases prevail were shown by the A.E.]I. 
Lamp and Lighting Company, Ltd., 18, 
Bedford Square, London, W.C.1. They 
are the dustproof fluorescent fitting and 
a prototype tungsten vapourproof fitting. 
The new A.E.I. Sft single-iamp dustproof 
fitting, for use in collieries, timber mills and 
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textile mills, consists of a sealed box-section 
metal channel, housing 80W switch start 
control gear. The lamp is protected by a 
“ Perspex” cylinder supported at each end 
by silicon aluminium castings bolted to the 
gear channel, “ Neoprene ”’ sleeves are used 
to provide a seal between the “ Perspex ” 
cylinder and the end casting. A _ stove- 
enamelled steel reflector can be supplied 
as an optional extra. 

The prototype tungsten vapourproof fitting 
(not flameproof) for use with a G.L.S. lamp 
up to 150W, has been designed for use in 
oil refineries and it will withstand corrosive 
elements. The fitting consists of an alumi- 
nium alloy casting and a heat-resisting well- 
glass sealed by a “* Neoprene ”’ gasket. The 
well-glass is securely fixed by pressure 
applied through a galvanised wire guard 
clamped to the canopy by means of a screwed 
pad with brass screw fastening. 

Another exhibit, the recently introduced 
A.E.I. flameproof fitting is designed for safe 
operation where inflammable vapours and 
explosive gases may be present. It is fully 
Buxton-certified and approved for use in 
areas where Group I, II and III inflammable 
gases are present, including petro-chemical 
plants. The fitting consists of two aluminium 
end boxes welded to extruded square section 
tubes. These in turn are welded to a central 
rectangular control gearbox. The lamp- 
holders are contained in two end clamp 
castings and the lamp itself is completely 
protected by a toughened glass cylinder. 
A stoved white steel reflector is bolted to the 
control gearbox. 


METROPOLITAN-VICKERS ELECTRICAL 
ComPANy, LTD. 


Prominent among the exhibits shown by 
Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester, 17, was 
a 330kV single-phase assembly and control 
kiosk of a “GA 11W8” air-blast circuit- 
breaker (Fig. 15), for the Snowy Mountains 
Hydro-Electric Authority, Australia. 


In the GA circuit-breakers which are 
typified by the exhibit, each pole is equipped 
with a number of interrupter heads, the 
number depending on the service voltage. 
Each head consists of a porcelain insulator 
mounted on the air inlet manifold, the 
exhaust chamber being fixed at the opposite 
end of the porcelain. The exhaust chamber 
consists of a casting with a curved hood for 
weather protection and slots on the underside 
for directional exhaust of the compressed 
air to atmosphere. In each head there are 
two series-connected interrrupter contacts. 
The moving contact assembly is a circular 
arrangement of resilient, silver plated fingers 
and is coupled to two pistons by an insulated 
tie rod which moves inside the contact tube. 
Springs bear against the pistons to keep the 
moving contact in a normally closed position 
with the fixed contact. An arcing tip is 
screwed and pinned to the end of the moving 
contact. 

A “Metrosil”’ resistor unit is mounted 
across each interrupter head. It consists of 
a number of “ Metrosil” discs, spring- 
loaded into contact, and housed within a 
sealed porcelain insulator. Before assembly, 
each disc is individually impulse-tested and 
graded. For any given operating voltage, 
resistor units are assembled from discs so 
selected that the over-voltage suppression 
and voltage-grading characteristics are, 
within fine limits, the same for each head. 

The column supporting the interrupter is a 
structure in which a centre porcelain blast- 
tube is assembled with an external porcelain 
weather casing, the space between the two 
porcelains being filled with “ Penetrol D.G.” 
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jelly to prevent condensation and increase 
insulation. Above the column is the blast- 
tube manifold, which, when there are more 
than two heads per column, is in turn con- 
nected to the interrupter manifold. 

An automatic sequential isolator with 
horizontal rotating mechanism, provides a 
double air-break. The standard contacts 
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Fig. 15—330kV, 1200A, 10,000MVA air blast circuit-breaker for the Snowy 
Mountains Hydro-Electric Authority—Metropolitan-Vickers 


are of ice-breaking design with non-cor- 
rodible springs. The isolator blade is 
clamped to a rotating porcelain insulator 
that is stressed to only a very low value to 
give maximum mechanical reliability. The 
rotor is driven through toggle linkage. On 
66kV breakers, the rotor is carried on bronze 
bearings ; for higher voltages, ball bearings 
are used. 

The isolator operating mechanism is a self- 
contained unit, consisting of two cylinders 
and pistons, one for opening and one for 
closing. To avoid shock to the porcelain 
rotor system, two similar pistons, operating 
under oil, ensure a damping action graded 
throughout the stroke. The sequence isolator 
is held in both its open and its closed positions 
by the toggle action of a lever system and 
the force provided by this toggle is at its 
maximum at the beginning of the opening 
movement. 

The air receivers are of welded or drawn- 
steel construction, conforming to relevant 
British Standards, and are fitted with fusible 
plugs and drain valves. The valve housing is 
a bronze or aluminium-alloy casting and the 
moving components are forged from stainless 
steel. The blast valve is retained in its normal 
(closed) position by the air pressure in the 
receiver ; it is opened by air pressure applied 
(Oo a piston. Valve movement is damped by 
the compression of trapped air on the opening 
stroke ; additional cushioning on the closing 
stroke is provided by a resiliently mounted 
valve seat. The air seal which is of metal-to- 
metal, gives a very high degree of air- 
tightness and the design aims to give freedom 
from the sticking and creep of valve material. 

All opening and closing sequences of the 
main contacts are determined by an electro- 
magnetic control unit in which all the 
moving parts are of non-corrodible material : 
the main valve is of nylon; the air seals are 
metal-to-metal ; and the whole unit is pro- 
tected by a renewable filter. 

The company’s industrial switchgear 
exhibits included a three-panel “CMC” 
switchboard designed to meet modern 
requirements in appearance and consisting 
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of Metropolitan-Vickers “* MC” switchgear 
flush mounted in cubicles. It is used for 
controlling power house and _ industrial 
systems Operating at medium voltage a.c. 
three-wire or four-wire. The “* MC” fuse- 
switches are made in four sizes, designated 
by their maximum current ratings as 60A, 
ISOA, 300A, and SOOA units. They are 
supplied for either 
three- pole or three- 
pole and neutral 
systems ; for the 60A 
size a two-pole pattern 
is also available. All 
three - pole switches 
have space available 
for the addition of a 
neutral link. 

The company also 
showed a “KN-C” 
ventilated squirrel cage 
motor made to British 
Standard dimensions. 
Motors in this range 
cover | h.p. to 40 h.p. 
at four-pole speeds. 
They have been de- 
signed to conform with 
B.S. 2960 : 1958 and 
have class-E insulating 
materials, permitting a 
maximum temperature 
rise of 65 deg. Cent. 
instead of the previous 
maximum rise of 40 
deg. Cent. for class-A 
insulation. Also, all ratings are on a con- 
tinuous maximum rating (C.M.R.) basis to 
conform to the standard always applied to 
totally-enclosed and totally-enclosed fan- 
cooled machines. 


YORKSHIRE IMPERIAL METALS, LTD. 

Products were shown typifying the activities 
of Yorkshire Imperial Metals, Ltd., P.O. 
Box. 166, Leeds, a new company which 
represents the merging of the following 
interests of the Yorkshire Copper Works, Ltd., 
and Imperial Chemical Industries, Ltd.,— 
copper and copper base alloy tubes, fittings 
and plates. 

The exhibits included hydrogen cooler 
tubes, of square and rectangular cross section, 
for direct-cooled turbo-alternators. There 
was also a display of a series of photographs 
and charts explaining the “ Taprogge” 
system of cleaning condenser tubes con- 
tinuously while the condenser is operating 
at full load ; the cleaning process is effected 
automatically by circulating a number of 
sponge rubber balls with the cooling water 
to scour the inside surfaces of the tubes. 


STANDARD TELEPHONES AND CABLES, LTD. 


Equipment embodying the S.T.C. “* Simple 
Supervisory’ system was displayed by 
Standard Telephones and Cables, Ltd., 
Connaught House, Aldwych, London, W.C.2. 
It is designed to provide a small “* package ”’ 
supervisory remote control system suitable 
for a wide range of applications. It will work 
on a two or four-wire basis or over equivalent 
radio channels and consists of two self- 
contained wall mounting cabinets one at 
each terminal, each measuring 2ft 10in high 
by 2ft 3in wide by Ift 2in deep. This arrange- 
ment provides for up to fifteen control 
functions and confirmatory indications and 
gives simultaneous telephone communica- 
tion between the sending and receiving ends. 

The company also showed one of the 
silicon rectifier cubicles from a 130V, 20,000A 
d.c. power plant, an installation which has 
been designed and developed by S.T.C. for 
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the electro-chemical extraction of metals 
from ores. The complete plant includes : 
e.h.t. circuit breaker, regulator, rectifier 
supply transformers with reactors, rectifier 
cubicle and a control cubicle. The input 
for this particular plant is from a 6-6kV 
three-phase supply. 

A self-contained transistor test set was 
also shown. It measures the current gain of 
p-n-p transistors and gives an indication of 
their d.c. collector current, with the base 
open-circuited. No external leads or batteries 
are required with this equipment. 


ELECTRIC CONSTRUCTION COMPANY, LTD. 


A germanium rectifier plant with a d.c. 
output of 50V, 2500A from a 400V three- 
phase 50 c/s supply was shown by the Elec- 
tric Construction Company, Ltd., Bushbury 
Engineering Works, Wolverhampton. The 
equipment includes a_ built-in oil-cooled 
transformer, the rectifier itself being forced- 
air-cooled. An air-flow switch is connected 
in circuit with the main contactor to prevent 
operation of the plant until flow of cooling 
air is established. 

Another exhibit showed an _ electronic 
contactor control panel for a triple Ward- 
Leonard set arranged for speed control of 
motors, to an accuracy of +0-5 per cent, 
the sets to operate at different speeds as 
determined by three electronic speed regula- 
tors and one master reference unit. 


CLARE INSTRUMENT COMPANY, LTD. 

The first prize for industrial exhibits 
at the exhibition was awarded to the trans- 
former testing station (Fig. 16) shown by 
Clare Instrument Company, Ltd., Ashacre 
Lane, Worthing, Sussex. 

This transformer testing station is a 
recent development along similar lines to the 
company’s comprehensive testing stations 
for domestic appliances. The new equip- 


ment which was designed to a customer’s 
requirements is intended to enable the less- 
skilled worker to test small 
accurately without 


transformers 


rapidly and making 





Fig. 16—Testing station for small transformers—Clare Instrument 


severe demands on interpretive ability. The 
testing station (Fig. 16) is self-contained 
with its power supply unit. It provides for 
the measurement of core loss and magnetising 
current and contains an a.c potentiometer 
for the accurate measurement of three 
output voltages and regulation. The equip- 
ment also has facilities for measuring 
primary tapping accuracy and secondary 
centre-tap accuracy. Flash test and insula- 
tion resistance measurement can also be 
made from each winding to the other wind- 
ings and the core. 

The test units (Fig. 16) are equipped 
with expanded scale a.c. voltmeters with 
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percentage deviation scales, and the equip- 
ment includes a screened terminal box 
with “ Mycalex ”’ quick-release colour-coded 
terminals. 


SMITHS INDUSTRIAL INSTRUMENTS, LTD. 


A transistor batch counter and a cali- 
brated relay were shown by Smiths Industrial 
Instruments, Ltd., Chronos Works, North 
Circular Road, London, N.W.2. The 
transistor batch counter consists of a per- 
ception head (a photo-electric, electromagnetic 
or electro-mechanical impulse forming unit) 
and the required number of “ Dekatron” 
decade units, followed by the coincidence 
and relay units. After a pre-selected number 
of units have passed the perception head, 
an electrical signal is provided by the relay, 
and can be used to effect any desired 
electro-mechanical action. The counter has 
a maximum counting rate of 1000 per second 
and can batch at 300 per minute, with auto- 
matic reset on completion of the batch. 
Mains input is between 200V and 250V a.c. 
and at 250V the output relay will control up 
to 2:5A provided the power factor is not 
less than 0-8. The relay can be arranged 
to operate for any predetermined period 
by the addition of an external condenser 
unit or to hold on until released by an 
external circuit. 

Demonstrations were given of recent 
developments of the calibrated relay, which 
operates within very close tolerances at a 
predetermined voltage or current. Circuits 
have been devised using two basic versions 
of the relay, depending on whether the 
voltage or current to be controlled is rising 
or falling. In each case a pair of contacts 
closes with a positive action and a high 
contact pressure is obtained by use of a 
patent magnetic lock. Typical applications 
for the relay are engine starter and over- 
speed protection, overspeed warning, close 
differential apparatus and machine tool 
overload protection; in fact any application 
requiring precise operation at a predetermined 
speed, voltage or current. The main character- 
istics of the calibra- 
ted relay are its high 
accuracy! of + 1 per 
cent under static condi- 
tions, and its low 
power input (about 
30mW). The 4in clear- 
ance between contacts, 
except at closure, elim- 
inates the possibility 
of contact closure due 
to vibration. Contact 
pressure is high, bet- 
ween 15 to 60 grammes, 
and the accuracy of 
setting is not adversely 
influenced by contact 
wear. Thecontact com- 
partment is protected 
by a transparent cover. 


OTHER EXHIBITS 

New cables shown by Mersey Cable 
Works, Ltd., Linacre Lane, Bootle, Liverpool, 
20, included specimens of the ‘* Merad” 
(irradiated modified polythene) and “* Mer- 
flon ’’ (P.T.F.E.) equipment wires tapes and 
sleeving. A test rig was in operation to 
demonstrate the heat resistance of “* Merad ” 
compared with conventional polythene 
insulation. 

A new range of automatic control gear 
for a.c. motors was shown by Lee Guiness, 
Ltd., Newtownards, Northern Ireland. The 
starters shown incorporate contactors, 
thermal overload relays, and auxiliary relays 
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designed by A.S.E.A. of Sweden and Voigt 
and Haeffner of Germany. The exhibits 
also included examples of the company’s 
new “ Vapormatic” rheostat which (as 
described in THE ENGINEER, January 24, 1958, 
page 143) uses the difference in resistivity of 
liquid and vapour in the rheostat to control 
slipring motors, giving stepless accelerations 
over a wide range of starting conditions. 

A simple and positive potential detector 
for indicating whether a high-voltage con- 
ductor is alive, was shown by Elliott Bros., 
(London), Ltd., Century Works, Lewisham, 
London, S.E.13. This company also showed 
improved reflecting dynamometers having 
suspended movements with one-piece mould- 
ing of insulating material. These instru- 
ments have high sensitivity (0-05W full- 
scale deflection) and are stated to be stable 
in calibration and accurate to within 0-5 per 
cent up to 2400 c/s. A new range of rectangu- 
lar switchboard and panel instruments (body 
sizes 2in, 24in, 34in and 44in) in two-colour 
cases were also on show. 

A new ballast (for fluorescent and discharge 
lamps) with a polyester resin filling was 
shown by Philips Electrical, Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2. 
Good impregnation properties and rapid 
heat dissipation are claimed for this ballast, 
resulting in considerable savings in choke 
size and weight. 

A variable-speed a.c. commutator motor 
of 5 h.p. with a 6 : | speed range was demon- 
strated by Fuller Electric, Ltd., Fulbourne 
Road, London, E.17. This company also 
showed a single-phase 132kV fully-insulated 
tap-changer which has been developed for 
use with 275/132kV autotransformers of 
120MVA and more, for the Central Electri- 
city Generating Board. 

Electrostatic voltmeters from SOOV to 
10kV and self-contained ac. and d.c. 
contact-making ammeters, with contact 
rating electronically amplified for heavy 
duty, were shown by Nalder Brothers and 
Thompson, Ltd., Dalston Lane Works, 
London, E.8. Platform-scale instruments 
avoiding parallax were also on show. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


GRAPHICAL SYMBOLS FOR USE IN DIA- 
GRAMS FOR FLUID POWER TRANSMISSION 
AND CONTROL SYSTEMS 


No. 2917 : 1957. Price 8s. 6d. The symbols in 
this standard are for use in the general field of engin- 
eering, for transmission and power control systems 
employing hydraulic fluid and air or other gases : 
and they are shown in conjunction with rules for 
their use. The standard is similar to the Joint 
Industry Conference Code in use in the United 
States of America; and it is in accord with the 
American Standards’ Association Code which has 
been drafted. 

A clause on “symbol rules” is followed by a 
section dealing with flow lines and flow line con- 
nections in which the many symbols illustrated 
are concisely annotated, and simplified symbols 
are shown for complicated arrangements. The 
second section is devoted to composite symbols and 
again includes simplified symbols for complicated 
arrangements. Nine complete diagrams for machines 
and equipments are given in the third section and 
the diagrams illustrate the use of the symbols for 
very detailed cases. 


BRITISH STANDARD FOR COPPER 
SULPHATE FOR ELECTROPLATING 


No. 2867 : 1957. Price 3s. This new specification 
for copper sulphate is the tenth in a series devoted 
to chemicals used in electroplating. Requirements 
are specified for chernical composition of the crystals : 
and the extent of the permissible impurities is laid 
down. The tests (for which procedures are described 
im detail) are for the determination of : copper, 
nickel, iron, arsenic, insoluble matter and chlorides. 
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Exhibition of the Physical 


Society 


No. Il 


was held last week 


There 
Society's Exhibition at the Old and New Halls of the 


Royal Horticultural Society. 


( Concluded from page 471, March 28) 


the forty-second Physical 


Among the demonstrations 


was the device, seen on right, utilising transparent con- 


ductors and photo-electric materials. 


some more of the exhibits. 


HERE were shown by Megatron, Ltd., 

115a, Fonthill Road, London, N.4, three 
different kinds of electrically conductive 
glass. In two of these coatings, the conductor 
of electricity is a semi-conducting chemical 
compound, indium oxide and cadmium oxide 
respectively. In the third, the electric con- 
ductor is a thin, transparent layer of gold, 
sandwiched between two thin, non-conducting 
layers of bismuth oxide. 

Fhe chemical compounds are deposited by 
reactive sputtering, a process developed 
around 1949, the essence of which is the use 
of an atmosphere containing argon and an 
oxidising agent in a cathodic sputtering 
process. The thin gold layer is deposited by 
normal cathodic sputtering in argon. 

The indium oxide glasses have a trans- 
parency of 90 per cent and over with a 
surface resistance of about 2-5000 ohms per 
square, and are completely colourless. As 
the thickness of the layer is much less than 
the wavelengths of visible light, no inter- 
ference colours are shown. This layer 
adheres to the glass closely : we are advised 
that it stands up very well to wear and is being 
used to great advantage for electrostatically 
shielded instrument windows. 

The cadmium oxide layer is used in thick- 
nesses of the order of magnitude of wave- 
lengths of visible light and shows faint 
interference colours when applied to glass. 
In these thicknesses it also shows faintly the 
yellowish colour of cadmium oxide. At a 
surface resistance of about 100-200 ohms 
per square, the transparency is of the order of 
80 per cent, but this can be considerably 
increased, up to 85-90 per cent, by blooming 
the layer with magnesium fluoride in the 
accepted manner. It is advisable to protect 
these layers from the influence of chemicals, 
moisture in the atmosphere and mechanical 
damage: this can be done by laminating 
them in the way safety glass is treated. These 
glasses can be and are being used for de- 
misting and defrosting of windows wherever 
sufficiently high voltage is available. 

The voltage requirements are much lower 
with bismuth oxide-gold-bismuth oxide glass, 
where the surface resistance is of the order of 
5-10 ohms per square at a transparency of 
about 80 per cent. Whereas the colour of a 
thin gold layer deposited directly on glass is 
blue-green and its electrical conductivity and 
transparency are poor, the colour of the 
gold layer in these electrically conductive gold 
film glasses is faint yellow, and a very much 
thinner layer exhibits a very much higher 
conductivity. Such glasses can also be 


We describe below 


laminated with advantage and are being used 
increasingly for demisting and defrosting on 
car and aircraft windscreens, and are being 
manufactured now by the Triplex Safety 
Glass Company, Ltd. 

Conductive transparencies were applied in 
a demonstration by the British Thomson- 
Houston Company, Ltd., of electrolumin- 
escence. The exhibit took the form of an 
image converter, a red pattern projected on 
to one side appearing on the other partly 
yellow and partly green. The converter may 
be described as a ** sandwich ”’ in which the 
outer layers were transparent electrodes to 
which an a.c. potential was applied. Between 
them were photo-conducting and electro- 
luminescent layers separated by an opaque 
ceramic : where the red radiation fell upon 
the photo-conducting material, the current 
flow through the ** sandwich ” increased and 
the electroluminescent matter glowed with a 
colour depending on its composition. 


INSTRUMENTATION OF A COAL PLOUGH 


The National Coal Board showed several 
interesting developments at its stand at the 
exhibition; an underground listening 
equipment for use by rescue parties, a gas 
chromatograph for measuring the hydrogen 
in air samples, and a system of instrumenta- 
tion to measure the performance of an 
auto-percussive plough were to be seen. 
We illustrate the instrumented plough in use 
at the coal face, and the recording station. 

The special requirements of the coal- 
mining industry preclude the use of most 
normal industrial instruments. The para- 
mount requirement is that the equipment 
should be completely safe in an explosive 
mixture of methane or coal dust : it should 
also be able to withstand very rough usage, 
operate efficiently in wet and dusty condi- 
tions, and preferably be easy to handle in 
confined spaces. Electric equipment for 
use in mines must be either flameproof or 
“* intrinsically safe.” 

The development of suitable measuring 
and recording equipment is being under- 
taken by the Board’s Mining Research 
Establishment at Isleworth. The first com- 
prehensive instrumentation of a coal-winning 
machine, with which full data can be recorded 
while the machine is actually cutting coal in 
a mine, has been used with the auto-per- 
cussive plough (a machine developed at 
the Establishment) at trials in a colliery in the 
East Midlands Division. 

The plough consists of a fabricated steel 
body carrying cutting blades at each end, 


April 4, 1958 


the blades being backed by percussive mecha- 
nisms. The plough is hauled by a chain 
back and forth along an armoured conveyor, 
when the blades strip off a web of coal 
several inches thick. In hard coal the haulage 
force may rise to a value of 25 tons or more, 
and the cutting action of the blades is assisted 
in such conditions by the percussive mecha- 
nism, which delivers hammer blows to the 
blade shank. This mechanism, operated by 
compressed air, is brought into action 
automatically when the force on the blades 
exceeds a predetermined value, and functions 
only while the force remains high. 

During underground trials of the machine 
in a 27in seam of hard coal, recordings were 
required of the following variables : haulage 
force, pressure and rate of flow of com- 
pressed air ; frequency and magnitude of 
blows delivered by the percussive mechanisms ; 
electric power, voltage, and current supplied 
to the haulage motors ; plough position and 
speed of travel. It must be appreciated that 
all the equipment, cables, &c., needed on the 
coal face must be handled and manceuvred 
in a height not exceeding 24in, and in this 
case the face was 100 yards long. Details of 
instrumentation are as follows : 

Cable Connections.—Transducers were 
situated within the plough body. As the 
plough travelled the 100 yards along the 
face, connection with it was maintained via 
a thirty-way cable and a cable reel containing 
slip-rings. The reel was driven by a pneu- 
matic piston motor, the cable being drawn 
off against the motor when the plough moved 
away from the reel, and in this way a reason- 
ably constant cable tension was maintained. 
The circuits involved in the transducers and 
the connecting cable were all intrinsically 
safe. The cable was lightly armoured and very 
flexible, and of approximately 4in diameter. 

Haulage Force.—The haulage forces were 
measured by bars fitted with strain gauges 
inserted in the haulage chains. The strain 
gauges used operate at low voltages (e.g. 
10V) and are resistive components ; they are 
therefore suitable for use in intrinsically safe 
circuits. Their output is low, usually about 
5 to 20 millivolts, and in some cases this is a 
limitation. The power was supplied by an 
approved mine signalling battery of 24V: 
this contains a built-in resistor which limits 
the current to a safe value even on short 
circuit. A complete haulage force transducer 
can be seen fitted in the haulage chain in 
the illustration. 

Air Pressure—For the 
pressure in the compressed air 


slowly varying 
main, 
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(Left) 


18in. 


a potentiometer actuated by a Bourdon 
tube was used. The electrical circuit is 
simple, the operating voltage low, and the 
output high. In the air manifold of the plough 
itself the pressure fluctuates rapidly because 
of the percussive mechanism reciprocating 
at 1200 cycles per minute and the inter- 
mittent nature of the demand. For this 
reason a diaphragm gauge fitted with a 
strain gauge was used. 

Air Flow.—For the measurement of air 
flow a Kent turbine airmeter was adapted 
by the addition of an a.c. generator to the 
turbine shaft. The magnet and coil system 
were outside the meter : only the star wheels 
were attached to the shaft itself. The alterna- 
ting voltage generated was rectified to yield 
a d.c. output roughly proportional to the 
rate of flow of compressed air to the machine. 
The currents in the inductors of the generator 
were sufficiently small to be intrinsically 
safe, the rectified voltage being 1V to 2V. 


Percussive Blow Energy and Frequency. 
The energy of the hammer in the percussive 
mechanism just prior to impact may be 
taken as a measure of the blow delivered 
to the cutting blade. Since the mass of the 
hammer is known, a velocity measurement 
immediately before contact is required. 
For this purpose a probe carrying a coil and 
a permanent magnet was inserted along the 
axis of the percussive mechanism. The 
magnetic circuit was completed by a pole- 
piece carried by the moving piston, which 
also constitutes the hammer. Movement 
of the piston pole-piece past the coil generated 
an e.m.f. in the coil proportional to the 
required velocity. 

An integrating or rectifying circuit was 
necessary to provide a suitable signal for 
recording, since the voltage pulses as gene- 
rated were too short (1 to 2 milliseconds) for 
the recorder galvanometer to respond accu- 
rately. The ripple in the rectified signal 
allowed a direct frequency count to be made. 
The magnitude of the current flowing in the 
circuits was again limited to a level that 
ensured the intrinsic safety of the device. 

Electric Power, Voltage, and Current.— 
The transducers for measuring the electrical 
input must of necessity be flameproof, since 
currents of 100A at SOOV are involved : 
in this case, though, the flameproof section 
was limited to that strictly necessary, and an 
intrinsically safe output was obtained. 


Fully-instrumented coal plough in use at ‘‘A’’ Winning colliery ; 
(Right) Instrumentation assembled at a recording station in the underground roadway 
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The voltage and current transducers were 
transformers and rectifiers giving an output 
of ImA for 500V and 200A respectively. 
This low current in a suitably resistive 
circuit made the outputs intrinsically safe, 
and additional safeguards were provided by 
isolating transformers with earthed screens 
and frames. The power transducer consisted 
of a conventional wattmeter carrying an 
additional transmitter coil on an extension 
of its spindle. The coil, moving in an 
alternating field, generated a _ voltage 


proportional to the deflection of the 
spindle. 
Recorder and Monitor Unit.—The re- 


corder was a twelve-channel galvanometer 
recorder using 70mm photographic film. 
It was driven by a small pneumatic motor 
to give film speeds up to lin per second. 
The galvanometer sensitivity was 25 micro- 
amperes per centimetre, its upper frequency 


hecbatel ‘La 





PLUNGER 


TORQUE TUBE 


SPECIMEN 


GEARBOX 


ELECTRO- 
MAGNET 


Apparatus for torsion testing under high hydrostatic 
pressure 
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the distance between the bottom of the roof bars and the conveyor is about 


limit 60 c/s, and input resistance 160 ohms. 
The high sensitivity permitted direct re- 
cording from the strain-gauge transducers. 

A monitor unit gave meter presentation 
of eight channels. Apart from the strain 
gauges, the other transducers could actuate 
100 microampere meter movements directly : 
for the strain-gauge channels three transistor 
d.c. amplifiers were employed to drive the 
meters. The input was 8mV, the input 
impedance 14 kilohms, and the output 
100 microamperes into 1300 ohms. 


MECHANICAL ENGINEERING RESEARCH 


Recent work in materials testing was 
demonstrated by the Mechanical Engineering 
Research Laboratory, East Kilbride. 

Plastic flow or deformation of metals 
takes place as a result of a critical 
difference in the operating principal 
stresses. However, the ductility (or strain 
to fracture) depends on the hydro- 
Static component of the stresses because 
compressive stresses tend to inhibit the 
formation of fractures. Consequently, in 
any formation process the degree of working 
which can be achieved is dependent on the 
hydrostatic component of the stress system 
set up in the material, and it is this which 
makes many metalworking processes possible. 

To study the effect of these hydrostatic 
stresses on the plastic behaviour of metals, 
the Plasticity Division of M.E.R.L. has 
developed equipment for producing fluid 
pressures numerically several times greater 
than the yield stress of the materials being 
investigated—100 tons per square inch. 
The experiments take the form of orthodox 
mechanical tests carried out in the presence 
of a high fluid pressure. This generally 
means immersing the entire testing machine 
in the pressurised fluid. 

The novel apparatus for torsion testing 
under high hydrostatic pressure, which is 
shown in the accompanying diagram, com- 
prises essentially an electromagnetic drive, 
a reduction gearbox, the specimen, and a 
load cell. The whole apparatus is only 8in 
long and fits inside a 1}in diameter pressure 
chamber. Tensile tests have been carried out 
on copper, aluminium, magnesium, zinc, 
** Mazak ”’ (a zinc base alloy), and cast iron 
under a wide range of hydrostatic pressures. 
With all these materials there is a marked 
increase in their ductility as the pressure is 
increased. 
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Aerothermodynamic 
Test Plant 


Last Wednesday, Air Marshal Sir Geoffrey 
Tuttie, Deputy Chief of Air Staff, opened the 
high altitude test plant of Bristol Aero Engines, 
Ltd. High and medium altitude conditions are 
achieved by extracting air and combustion gases 
from the test cell by means of steam ejectors ; 
these are located in the bottom of the silencing 
tower, and are seen in action on the right. For 
tests other than at high altitude, compressed air 
from four “ Proteas’’ compressors driven by 
electric motors is supplied to the plant by the 
overhead pipe seen on the extreme right. In the 
foreground is another test bed running off the 
same air supply. 
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The test cell‘is 10ft in diameter, and has been 
tested to 75 lb per square inch above and 14 Ib 
per square inch below atmospheric pressure ; 
it is fitted with a door 20ft long which weighs 
10 tons. Facing the ramjet, which differs from 
an aircraft engine in that water cooling of the 
propelling nozzle is provided, is the free stream 
nozzle, one of several fixed nozzles for different 
Mach numbers. The exhaust is cooled by a series 
of water sprays and finally impinges on a fixed 
bullet to curtail the flame length. The engine is 
seen on a swinging stand for thrust measurement. 


The illustration below shows the control room ; 
through the windows on the right can be seen 
the water-cooled portholes in the wall of the test 
cell. Above the panels on the left is a mimic dia- 
gram of the plant. At the extreme left are three 
boilers charging the four steam accumulators to 
250 Ib per square inch ; beyond them is a steam 
main held at 105 Ib per square inch by reducing 
valves. This feeds the six ejectors in the silencing 
tewer with steam at 95 lb per square inch. Air 
enters at the right, passes as necessary through 
the heater or two coolers, and expands through 
the nozzle on the right of the test cell. The exhaust 
is either allowed to pass directly to the tower or 
extracted by the ejectors ; air can be by-passed 
to the tower from either upstream or downstream 
of the heat exchangers. 
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Institution of Naval Architects 


ANNUAL SPRING MEETING 
No. I 


HE Spring Meeting of Institution of 
Naval Architects opened on Tuesday 
morning March 25 in the Weir Lecture Hall 
at 10, Upper Belgrave Street, London, 
S.W.1. The secretary read the annual 
report which recorded that the total member- 
ship had increased by 103 to 4060. Mr. 
J. McCallum, B.Sc., for his paper “* Bending 
Moments in Bracketed Beams” and Mr. 
K. G. Evans, R.C.N.C., for his paper “Design 
of Wooden Naval Vessels” were awarded 
the Institution’s premiums and the award 
of the Samuel Baxter Prize was made to Mr. 
J. Bell, M.Sc., for his paper “ Ship Stabilisa- 
tion Control and Computation.”” The report 
indicated that 123 ordinary level and 109 
higher level National Certificates in Naval 
Architecture were gained, while Mr. George 
T. Hill of Rutherford College of Technology, 
Newcastle upon Tyne, and Mr. Richard 
Walkingshaw of the Royal Technical College, 
Glasgow, received Duke of Northumberland 
prizes. Mr. J. F. Searle and Mr. J. L. 
Smith, both students of the Southampton 
Technical College, were awarded the prizes 
of the City and Guilds of London Institute. 
After the adoption of the report, Viscount 
Runciman gave his presidential address, 
of which we append an abstract. 


PRESIDENTIAL ADDRESS 


Since tke function of this Institution is the 
dissemination of knowledge, it is right that 
we should take note of what we are doing 
in that connection at the present time. 
Probably the most important of those matters 
has been the symposium on the education 
and training of naval architects and marine 
engineers ; and in that connection the presi- 
dents of the four Institutions which took 
part in it are to-day attending a meeting 
which I hope may be fruitful. 

Then there is the departure of the summer 
school for teachers of naval architecture, 
and we should be grateful to the Shipbuilding 
Employers’ Federation for recommending 
its particular firms to release part-time 
teachers to attend. I think it shows a high 
degree of enlightened self-interest, and is a 
new experiment as far as naval architecture 
is concerned, which I hope we shall make 
every effort to ensure is _ successful. 
Those attending will hear lecturers, in- 
cluding Mr. R. B. Shepheard, Mr. R. N. 
Newton, and Mr. J. Lenaghan and will also get 
guidance from Professor Conn, who has 
consented to act as tutor. Lectures will 
cover naval architecture, welding, pro- 
pellers, resistance to propulsion, stability, 
and it has been arranged to visit the National 
Physical Laboratory. There will be also 
talks on shipyard layout, shipyard methods 
and processes, research and classification. 

We are also having, with the Southern 
Joint Branch, a symposium on the use of 
plastics in shipbuilding, to be held at Ports- 
mouth and Southampton next month. We 
are to have our joint meeting in Paris in 
July with our kindred Association in France. 

In general, the work of the year has followed 
those trends to which we have been accus- 
tomed, and one thing which seems to stand 
out has been the development of steel for 
welding. The Naval Construction Research 
Establishment and the classification societies 
have all been at work on it. 


As the years go on, we see a tendency for 
ships to fall into categories. A long time 
ago the greater part of shipbuilding was 
concerned with the construction of tramps. 
In later years we have found a concentration 
on tankers, and it looks as if, both for tech- 
nical and commercial reasons, the basic 
tanker is going up in size to 65,000 dead- 
weight tons, which appears to be about as 
much as will go through the Suez Canal in 
ballast or may be propelled by a single screw. 

On the commercial side we have seen 
that period after a war when losses had to 
be made good and when there has been 
a general effort on the part of the world to 
make things for the sake of having them, 
without paying regard to the amount of 
effort and resources needed. 

I think that we are now likely to see a 
period which will be one of consolidation 
rather than of recession, during which 
the process is not going to be the providing 
of goods and services at any cost, but the 
much more selective process of making 
sure which goods and services the world 
needs sufficiently to be prepared to pay for 
them, and then providing them at a cost 
which the world can afford. 

I should like you to consider whether 
this implies for this Institution any shift of 
emphasis in our own work. Thanks very 
largely to this Institution, and to the passage 
of time since men began to build ships, it 
seems to me that the technical design of ships 
has reached a point where, in the absence 
of some new discoveries in physics, the 
basic problems of ship design may be 
described as solved, and what we are now 
doing is to work little by little on improve- 
ments. 
diminishing returns. The amount of work 
you put in for a relatively small improve- 
ment is very much greater than you had to 
put in for a very much larger improvement 
in the year in which the Institution was 
founded. 

If that be true, I wonder whether there 
are other matters, not of the design of ships, 
but connected with their improvement, to 
which we should pay more attention. One 
of the things we notice particularly as this 
century goes on is that more, and more 
complicated, things are being put inside the 
hulls of ships, and I do not refer mainly to 
the propulsive machinery of ships. We 
have the refrigerating machinery and other 
developments and the installation of more 
and more navigational aids. All these 
things involve, fitting more things inside 
the hull without taking up too much of the 
room for what the hull is really designed 
for. It is of no use making your ship so 
good, so complete, that there is no room 
for cargo. 

There is one problem of no less importance 
which is being tackled very vigorously, 
and to which the Institution may be able 
to make some useful contribution. It is 
not only to design a good ship and fit into 
her what is necessary to make her a better 
ship and still leave room for her primary 
purpose, but to perfect the art of doing that 
and to so design it as to make the task of 
the shipbuilder not unduly complicated 
and difficult. In other words, design for 
production seems to me to be something 


Inevitably, we get on to a law of 
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which has already assumed great importance; 
much progress has been made, and it is 
likely to become more important in the 
future, particularly if we are in for a highly 
competitive era in shipbuilding. It can be 
argued that that is more the field of the pro- 
duction engineer and, by inference, less 
the field of the naval architect, but I shall 
not be worried by distinctions which seem 
to be a little meticulous for we have only 
to go back to the objects of the Institution, 
which are expressed in the widest possible 
terms. If we can direct our thoughts and 
research more along those lines, leaving 
for the moment the more traditional, we 
shall render service to our immediate 
interests and to the world at large. 

Immediately after the presidential address 
the meeting continued with the reading of 
the first paper which was : 


BRITTLE FRACTURE IN WELDED SHIPS 
AN EMPIRICAL APPROACH FROM RECENT 
EXPERIENCE 


By J. HopGson anp G. M. Boyp 
SYNOPSIS 


In Part I, results of investigations carried out by 
Lloyd’s Register of Shipping into failures by brittle 
fracture in some modern ships are presented and dis- 
cussed ; the performance of welded ships is compared 
with similar riveted ships. The operational and struc- 
tural factors influencing brittle failure are then re- 
viewed in the light of these investigations and the 
necessity for an improved minimum standard of 
notch toughness for the steel is suggested. 

In Part Il the consequent problem of formulating 
suitable steel requirements is examined and the con- 
siderations underlying recent amendments to the 
Rules are outlined. To accommodate various steel- 
making practices, control of the requisite quality by 
some mechanicai test is considered the best technical 
solution, and several tests and acceptance criteria 
are compared on the basis of recent knowledge. 
Particulars are given of tests on casualty material 
and on available steels leading to the empirically 
chosen acceptance criteria, 


DISCUSSION 


Sir Victor G. Shepheard: This paper 
reviews the mass of data accumulated since 
the war, from which the authors have drawn 
conclusions to guide future policy, and 
offers a salutary warning against complacency 
by instancing cases of 182 cargo ships and 
tankers, built from 1945 onwards, which 
have suffered from brittle fracture. 

While few are likely to dispute that there 
is greater risk of serious fracture in welded 
ships, consideration of the table showing 
the incidence of fractures in riveted and 
welded ships is illuminating. If this table 
is typical for the whole range of ships, 
it appears that the incidence of brittle frac- 
tures is not much greater in welded ships; 
while the diagrams indicate how much more 
seriously cracks propagate in welded ships, 
this does not appear to be due primarily to 
the absence of “ crack stoppers ” in the form 
of plates’ edges, observing that in the riveted 
ships the cracks have generally stopped 
before reaching a plate edge. 

All this suggests that, while the quality 
of the steels used and the welding procedures 
adopted are of pre-eminent importance in 
avoiding brittle fracture, riveted ships have 
a greater factor of resilience and that atten- 
tion to structural details in welded ships is of 
correspondingly greater importance. 

Referring to methods of quality control, 
the case for adopting a mechanical test on 
the finished material becomes even stronger 
for quenched and tempered steels of higher 
yield point, and it is almost equally important 
to specify metallurgical and manufacturing 
processes fairly closely. This is of greater 
importance in the higher yield steels where 
welding problems are accentuated and where 
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a judicious balancing of compositions and 
heat treatment is most important. Even so, 
some greater complication in shipyard 
welding techniques, in the form of choice 
of electrodes, preheating, &c., is inevitable. 

I agree that adequate propagation re- 
sistance is essential. For this reason the 
greatest importance is attached to the appear- 
ance of fracture in assessing the results of 
notch ductility tests. Although the Charpy 
test is primarily one of initiation of fracture, 
nevertheless the generally good correlation 
between this and the Tipper test based on a 
50 per cent crystallinity criterion, is evidence 
that the Charpy test is a reasonable indica- 
tion of resistance to propagation if judged 
by fracture appearance. It is believed that 
the indications are better if based on 70 to 
75 per cent crystallinity. 

While the ultimate aim is that the notch 
ductility test used should correlate with 
service behaviour, actual failure is so com- 
plex a process that it is considered doubtful 
whether any simple production test will of 
itself ever satisfy such a condition. It is, 
therefore, the more important that actual 
fractures should be studied in great detail 
in order that the most satisfactory test 
should be evolved and its application 
clarified. 

In my Andrew Laing Lecture for 1957, 
I referred to surveys, carried out by the 
Admiralty in the course of the development 
of notch-tough and weldable structural steels 
for warship use, which led to the adoption of 
specifications for two structural steels. The 
“A” quality is a notch-tough steel of 16 tons 
per square inch yield point up to lin thick, 
and 15 tons per square inch for greater 
thicknesses up to 2in. For “B” quality 
the corresponding figures are 20 tons and 
18 tons per square inch respectively. The 
notch ductility specified is more stringent 


than for merchant ship steels, namely, 
30ft-lb minimum at —30 deg. Cent. for 
both “A” and “B” quality. Apart 


from this, they correspond fairly closely to 
steels in the range of the new Lloyd’s specifi- 
cations. 

For the Admiralty steels the steel makers 
have provisionally accepted a 75 per cent 
crystallinity appearance clause. 

Mr. J. M. Murray : The phenomenon of 
brittle fracture was a cause of many failures 
in riveted ships, although at that time its 
importance was not recognised. Looking 
through the records of pre-war failures of 
riveted ships, on many occasions the symp- 
toms of brittle fracture are described. In one 
report of a serious fracture it was stated that 
“the deck plating parted with a noise like 
the shot of a cannon.”” Whatever may have 
been the primary cause of the failure of 
transversely framed tankers, there is no doubt 
these ships broke in a brittle manner, the 
fracture transversing the riveted seams. All 
these casualties were associated with high 
nominal stresses and the loading adopted 
was typical of that to which the ship had 
been subjected all her life. Conversely, 
a series of tankers of 12,000 tons deadweight, 
built since 1935, have been remarkably 
immune from any but minor fractures. 
This applies to both welded and riveted 
tankers, and these ships, by reason of their 
design, are inherently subjected to only low 
nominal stresses at sea. The late Professor 
Haigh said before this Institution, in 1939, 
something to the effect that, unless steel is 
normalised before a crack has opened, steel 
never forgets what happened in its past. 
In two cases failure occurred at low nominal 
stresses ; but both those ships during their 
career may have been subjected to high 
Therefore, it would be foolish to 


stresses. 
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ignore the importance of low nominal 
stresses. 

From their review of the factors influencing 
fractures in steel the authors conclude that, 
after taking fully into account any practical 
improvements in design and workmanship, 
a closer control of steel quality is necessary 
to ensure that the steel would successfully 
meet the conditions inherent in welded con- 
struction, and I think no one would deny that 
this is a reasonable precaution. 

Mr. R. B. Shepheard: In dealing with 
steel requirements, the great problem which 
faced those responsible for the evolution of 
earlier rules was the shortage of suitable 
data, analysed in such a way as to be able 
to correlate any criterion with service experi- 
ence. Lloyd’s Register now possesses an 
immense volume of data, which is summarised 
in the paper. 

One of the most important things which 
has developed over recent years is to take 
action on the type of test used, and with a 
basic understanding of the two features, 
energy to initiate and energy to propagate. 
That has been a major move forward in the 
development of these new rules. 

I am sure the authors agree that they have 
not yet reached finality. I think it is unfortu- 
nate, even with the introduction of the 
PS rule, that the 70 per cent maximum 
crystallinity criterion is not yet fully in 
force; I am sure Lloyd’s Register, in 
collaboration with the steel makers, will 
do their best to have that rule approved as 
soon as possible. That raises the question 
of similar action for standardisation of 
requirements as soon as possible by classi- 
fication societies around the world. 

Dr. C. F. Tipper : The paper lends support 
to two of my most strongly held opinions. 
One of these is that, since we are concerned 
with fracture by cleavage, fracture appearance 
in a test cannot be left out of account in 
assessing the ability of a material to with- 
stand brittle fracture. The second is that 
success or failure in a test can be assessed 
only by reference to service performance. 

I find the arbitrary distinction between 
initiation and propagation of fracture un- 
realistic. The two are inextricably bound 
together ; there can be no initiation without 
propagation. If the work done before 
initiation starts off the crack at a high stress 
level, it will travel further than if the same 
amount of work were expended in smoothing 
out the stress concentration. It is a matter 
of the shape of the stress-strain curve. A 
large initial energy absorption may be 
positively dangereus, should a crack start. 
There are other questions still unanswered; 
the most important is a quantitative appraise- 
ment of the initiating factors such:as weld 
defects, previous cold work, heat effects 
inherent in welding, and so on, which are diffi- 
cult to reproduce under laboratory conditions. 

Dr. S. Livingston Smith : With regard to 
initiation and propagation, the authors 
state, ““A great deal of controversy has 
arisen around the relative importance of 
these two features. One school holds that 
if the initiation energy is high, fracture 
cannot commence, and this should be the 
aim in setting a standard of quality. The 
second school holds the view that under 
realistic service conditions, initiation cannot 
be prevented for reasons previously discussed 
and therefore adequate propagation energy 
is essential.”’ I adhere to the second school, 
with the authors, and this leads to the criterion 
of the appearance of structure as being one 
of the requirements. 

In addition to the evidence given in the 
paper in support of the criterion, a minimum 
percentage of fibrous or maximum of 
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crystallinity, engineering instinct comes down 
heavily in support of this appearance charac- 
teristic. I have seen many failures, and in all of 
them the fracture is crystalline in appearance. 

Dr. J. H. Van der Veen : I emphasise the 
importance of this paper in regard to the 
work that is being done in the International 
Institute of Welding in looking for a standard 
dealing with weldability and brittle fracture, 
and also the standardising work within the 
Steel and Coal Community in Continental 
Europe. 

In dealing with methods of quality control 
the authors summarise the effects of various 
factors. It is necessary to exercise care in 
writing statements which, after more investi- 
gation, might be shown to be not quite true. 
The effect of nitrogen might be more compli- 
cated than suggested ; and I think that the 
role of nitrogen may be very different 
according to whether it is free or is tied up 
with aluminium. With regard to normalising, 
it may be true that steel ‘‘ does not forget 
its past.” On the other hand, beneficial 
influences in the steel might be destroyed by 
normalising. 

The authors refer to a_ longitudinally 
framed welded tanker which broke in two 
in 1954, and they state that an improved 
quality of steel was used in that ship. I 
should like to know by what standard that 
steel was considered by the authors to be 
an improved steel, whether their opinion was 
based on specification or analysis or on 
chemical tests. 

Mr. H. P. Christensen : The examination 
of fractured ship plates organised by Lloyd’s 
Register of Shipping is one of the most 
interesting studies in the field of brittle 
fracture since the American investigation 
of cracks in Liberty ships. 

Very important is the collection of results 
of tests on casualty materials. So far as one 
can judge, the Tipper test results are useful 
in distinguishing between the so-called 
“success” and “failure’’ plates. This 
is possibly due to the fact that the Tipper test 
is one by which the steel is characterised 
either as good or otherwise, thereby elimina- 
ting the intermediate results, which are 
always difficult to explain. Unfortunately, 
the Tipper test is rather scanty, and therefore 
attention has mostly been given to the results 
of the Charpy test, in view of its more 
universal application. 

Inasmuch as the majority of the “* failure ” 
plates have impact energies considerably 
below 25ft-lb at fracture temperature, there 
is strong evidence of the importance of 
this value. I suggest that an acceptance 
test which would exclude steels from region I, 
ought to be based on this value. Further- 
more, in this region there is no necessity for 
a specification of a minimum percentage 
fibrous fracture, for the 25ft-lb energy 
criterion would reject all “dangerous ” 
plates. Furthermore, a 25ft-lb specification 
would eliminate the steels from region III, 
where the resistance to brittle fracture is 
assumed to be fairly good, but the mech- 
anical properties and the weldability are 
probably poor. 

Dr. G. Vedeler : The most valuable part 
of this paper is the description of the many 
cracks which have occurred in the post-war 
built ships. An analysis of the figures 
shows that welded ships are more inclined 
to crack as compared with riveted ships 
than the percentages given in Table I suggest, 
especially for dry cargo ships. For the riveted 
shelter-deck ships the cracks are practically 
all concentrated at four positions, namely, 
hatch corners, bridge front, bilge keels and 
sea water inlets. Figures that were given led 
to the suspicion that the hatch corners of the 
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riveted ships have been less well designed 
than those of the welded ships. For instance 
they may have been less rounded. The sea 
inlet corners have probably also been rather 
sharp. A high bridge front is acting as a 
stiff yoke right across the deck and is un- 
willing to follow the normal deflection of 
beams and girders. The cracks at bilge 
keels, for riveted as well as for welded ships, 
have been explained by Gibbs and Boyd in 
their recent paper to the Institution of 
Engineers and Shipbuilders in Scotland as 
due to the bars connected to the shell having 
been stopped on both sides of welded butts. 

Riveted as well as the welded tankers 
have an astonishing number of cracks in 
the ships’ sides and | do not suspect that they 
were brittle. 

Coming to Table UII, which contains the 
data behind Lloyd’s decision on the speci- 
fication for the new steel P5, about two- 
thirds of the total number of plates dealt with 
were below the thickness for which P%S is 
required. The conclusion from the figures 
must be that for two-thirds of the failures 
the only remedies are better design and/or 
better workmanship, in association with some 
improvement of the ordinary steel P402. 
In respect of the thicker plates, is it necessary 
to use PS for thicknesses (say) between 
0-8in and 1-2in? 

The methods of testing notch sensitivity 
are all tied to characteristics which must, 
according to the circumstances, give results 
which are not comparable. No laboratory 
test can ever reproduce the circumstances of 
a full size structure, especially one so compli- 
cated as a ship. 

Every test piece has its limitations. To-day 
the Charpy V-notch impact test is used for 
reference by every steel laboratory in the 
world, which means that at least 100 of these 
tests must be made for every one of any other 
notch sensitivity test. It is not surprising, 
therefore, that the limitations of the Charpy 
test have become better known than the limi- 
tations of other tests. This does not mean 
that the Charpy test should be rejected. 
But there is every reason to study its peculiari- 
ties in the endeavour to reach a better under- 
standing of the test results. 

The comparison between the Charpy 
energy and the Pellini explosion test and 
other tests indicates that the characteristic 
energy level varies with the type of steel. 
To me the position would be more under- 
standable if the characteristic energy level 
were a function of the yield point. I 
mention yield point because with laboratory 
tests there always seems to be some yield 
at the initiation of a crack. , 

Percentage crystallinity is a very arbitrary 
property which I am afraid may mean differ- 
ent things for steels of different grain size. 
Pellini’s explosion test comes in a similar 
category because it compares crack lengths 
only. Energy, on the other hand, is a well 
defined physical magnitude which may be 
used almost without reference to the other 
properties so long as it is understood that it 
concerns crack initiation. ae 

For crack propagation I believe grain size 
to be an acceptable parameter. Because of the 
arbitrary orientation of the crystals, a crack 
has to change direction every time it passes 
from one crystal to another, and it looks as if 
it is the change of direction which constitutes 
the main resistance to the propagation. The 
finer the grain, the more often will the crack 
have to change direction. : 

[Dr. Vedeler illustrated and discussed the 
details of the occurrences when some T2 
tankers broke in two some years ago.] 


(To he continued) 
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Obituary 


SIR JAMES SWINBURNE, Bt., F.R.S. 


StR JAMES SWINBURNE, whose death 
occurred at Bournemouth, on Sunday last, 
March 30, was a distinguished electrical 
engineer who had recently celebrated his 
one hundredth birthday. Until 1948, Sir 
James was chairman of Bakelite, Ltd., and 
upon his retirement from that office he was 
appointed the company’s first honorary 
president. 

Sir James, who was born at Inverness in 
February, 1858, was educated at Clifton 
College, and served an engineering appren- 
ticeship in the Gorton locomotive works, 
Manchester. Subsequently, he spent some 
time with a Tyneside engineering firm, and 
later worked with Swann in the manufacture 
of incandescent lamps. Sir James was 
responsible, during this stage of his career, 
for establishing lamp factories in Paris and 
Boston. Shortly afterwards he met the late 
Colonel Crompton and worked with him for 
three years or so on dynamo development 
and manufacture. At about this time, it has 
been recorded, Sir James was called as an 
expert witness during a patent case involving 
electric lamps. His manner of giving 
evidence obviously created a favourable 
impression, with the result that he was 
frequently in demand as an expert witness in 
various kinds of litigation. These commis- 
sions in fact provided his principal source of 
income, and were of great value to him in his 
career because they enabled him to acquire a 
vast miscellany of technical knowledge. 





Sir James Swinburne 


Sir James Swinburne’s long association 
with the plastics industry began in 1904. At 
that time he was practising as a consulting 
engineer in London. One day he was shown 
a piece of synthetic resin made by an Austrian 
chemist named Luft; this resin had been 
made by reacting phenol with formaldehyde 
and was handed to Swinburne as an interest- 
ing but useless novelty. However, although 
Swinburne realised that in its then existing state 
the resin was indeed useless, he eventually 
came to the conclusion that Luft’s process 
could be made to yield a useful material. 
He decided to investigate the possibilities and 
in order to do this he established a laboratory 


in London. After two years of research, 
Swinburne found that he could produce 
phenol formaldehyde resin using sodium 
hydroxide as a catalyst, but he delayed 
applying for a patent on the process in the 
hope that he would discover a better method. 
When he eventually went to the Patent Office 
to register his process, he found that he had 
been anticipated by one day. Dr. L. H. — 
Baekeland, a Belgian chemist working in the 
U.S.A., had just patented a similar process. 
Undeterred, Swinburne continued his work 
in England and within a short time he pro- 
duced a resin which set hard and clear and 
which made a lacquer suitable for the protec- 
tion of brass and other metal surfaces. This 
lacquer was named “* Damard,” and in 1910 
the Damard Lacquer Company began opera- 
tions in Birmingham. Shortly after the first 
world war, this company combined with two 
others to form Bakelite, Ltd., with Sir James 
as chairman. 

During his long life, Sir James Swinburne 
had a variety of interests in addition to his 
many scientific activities; they included 
horology, sociology and music. Actually, 
his close study of horology did not begin 
until he was nearly ninety. It resulted, 
however, in the writing of a book on watch 
mechanisms. Sir James was a Fellow of the 
Royal Society, a past-president of the 
Institution of Electrical Engineers, a member 
of the Institution of Civil Engineers, and a 
past-president of the Faraday Society. 


F, A. GREAVES 


THE death occurred in Venezuela, on 
March 21, of Mr. Frederick Alfred Greaves, 
partner in the firm of Rendel, Palmer and 
Tritton, consulting engineers. He was sixty- 
three. Mr. Greaves graduated at London 
University in 1914. After working for a 
year on the Tilbury main dock extension, 
he served in France in the Royal Engineers 
during the first world war. He joined 
Rendel, Palmer and Tritton in 1921 and 
was taken into partnership in 1946. 

During the whole of his career Mr. 
Greaves was chiefly associated with the 
design and construction of dock and harbour 
works. His early experiences included the 
design of work for Ridham, Workington and 
West India Docks, Takoradi and Haifa 
Harbour. From 1929 to 1938 he was 
seconded to the Palestine Government on 
the construction of Haifa harbour and oil 
dock where he became chief assistant 
engineer. Among other works he was 
subsequently mainly responsible for remedial 
works for Burrinjuck dam, New South 
Wales, and the design of the Mashur oil 
port development in the Persian Gulf. Dur- 
ing the last war he carried out various 
works for War Department storage depots. 

After becoming a partner in his firm, he 
was responsible for the planning of the 
Lackenby docks development for the Tees 
Conservancy Commission and the construc- 
tion of oil jetties in the river, a large Air 
Ministry storage depot and various projects 
for ports at home and abroad. For the last 
four years he developed plans for the re- 
construction of Cammell Laird’s  ship- 
building and repair yards at Birkenhead, 
including a tanker cleaning berth, a large dry 
dock, a building dock and reconstruction of 
large slipways. Mr. Greaves was a member 
of the Institution of Civil Engineers and of 
the Association of Consulting Engineers. 
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LETTERS AND LITERATURE 


Letters to the Editor 


We do not hold ourselves responsible for the opinions of our 
correspondents) 


RAILWAYS INTO ROADWAYS 


Sir,—I have read with extreme interest 
the correspondence under the above heading 
in the last few issues of your journal. Your 
correspondents appear divided into two 
sets—the minority in favour of railway 
conversion and the majority in favour of the 
status quo—some of whom very lightly 
dismiss the idea of conversion and seek to 
belittle it by ridicule. You, yourself, in 
your editorial of January 31, state that the 
scheme merits close attention. I would go 
further and say that it behoves every engineer, 
at least, to study the suggestion most carefully. 
I would like, if I may be allowed, to com- 
ment briefly on certain points made by your 
correspondents—to explain away their ob- 
jections in detail would need a long article 
for which you probably would not grant 
space. 

First, the question of narrowness of 
roads formed by the conversion is raised 
by Messrs. Shelley and Thompson. I think 


this is adequately disposed of by the table 
given by Mr. Gordon England in his letter 
in your issue of March 21. Put another way— 


we have 8300 miles of trunk road in this 
country—the conversion of railways would 
add 12,000 miles of trunk road of equal or 
greater width than those existing. The second 
point raised (by Mr. Clayton) that I would 
touch upon is that of traffic density. On 
the roads formed by converted railways a 
lane density of less than 1000 is all that 
will be required. 

A third most important point raised is 
that of dependence upon an imported fuel— 
we managed however through the Suez 
crisis and afterwards and it is not beyond the 
wit of man to ensure that adequate stocks are 
available. I presume the correspondents 
raising this issue are thinking of times of 
war—but have we not been told that an all- 
out thermonuclear war will be extremely 
short ? Furthermore, with the N.C.B. hold- 
ing embarrassing stocks of some 8,000,000 
tons of coal what is wrong with the employ- 
ment of the old “steam wagon” which I 
believe was deliberately taxed out of existence? 
I would suggest they would work at a 
greater efficiency than the railway locomotive 
and contribute but little to atmospheric 
pollution. I would also suggest that the day 
is not far off when we either invent a light- 
weight electric battery or synthesise our own 
petroleum products using thermonuclear 
power. 

May we now turn to the accident problem? 
The total casualties road: rail are in the 
proportion 10:1. However, but one-fifth 
of the total traffic of this country is carried 
on the railways while four-fifths is on the 
roads. The true ratio of casualties is therefore 
road : rail 24:1. It may be argued then 
that if the railways were converted the 
ten deaths per diem on the road plus one 
third per diem on the railways would become 


13 per diem or more. Not so; surely with the 
addition of 12,000 miles to our existing 
8000 miles of trunk road and the consequent 
lessening of traffic density, the total number 
of accidents would be less. In addition, the 
great number of large parking areas which 
would be provided from marshalling yards, 
sidings and the like will clear the roads of 
parked vehicles to an extremely large extent 
(for example in the City of London and the 
West End)—these parked vehicles being a 
great contributory cause of congestion and 
accidents. 

I feel that in touching on these four aspects 
I have trespassed greatly on your space but 
if I may be permitted in conclusion I would 
like to make the following points : 

Passengers and freight presently carried by 
rail could easily be carried on the new roads; 
costs would be less ; engineering is feasible, 
presenting little difficulty and is within our 
capacity ; sequence of conversion is not 
an insuperable problem ; and there is no 
reason why the number of accidents should 
increase, rather it should decrease. 

This country led the world in railway 
construction. We should have the courage 
to be the first country to abolish them as they 
have served their purpose. To this end I can 
but reiterate the suggestion in your leader 
that the proposal should be seriously studied 
as being practical and beneficial to our 
economy. 

A. GOODE 

Shepperton, 

Middlesex, 
March 24, 1958. 


Sir,—The correspondence _ following 
Brigadier Lloyd’s proposal to convert rail- 
ways into roadways has been both interesting 
and entertaining, but, if I may say so, most 
of your correspondents seemed to have 
viewed the problem within the vista of 
present-day conditions rather than against 
the more pressing aspect of to-morrow’s 
needs. 

The long-term trend of the industrial 
system by which we live is to improve human 
productivity, which must be so if the world 
is to support its ever-increasing population 
decently. The last decade has seen the first 
large-scale impact of automation, the next 
decade is likely to see a vast acceleration of 
this process. 

In the field of long-distance transport, an 
electrically operated railway system seems to 
offer unique scope for the employment of 
automatic processes. I think it would not 
be beyond the wit of man to design, even 
with the techniques available at present, a 
computer system which could control without 
human agency the signalling and propulsion 
of the whole main line railway system, largely 
independent of weather and with much higher 
speeds and traffic densities than are possible 
under the limitations at present imposed by 
human capabilities. 

It will be remarkable if we do not see 
substantial development on these lines over 
the next few years, and it is quite conceivable 


that in perhaps the rather more distant future 
much of the marshalling and despatch of 
goods traffic will be controlled throughout by 
computers. 

Could the productivity of trunk road 
transport be improved similarly ? I think 
perhaps it could, but it would first be neces- 
sary to put the vehicles on rails to avoid the 
limitations on speed imposed by the necessity 
of steering them, and then, in order to reduce 
the loss of road utilisation caused by the 
disproportionate increase of braking space 
between vehicles incurred with increase of 
speed, it would be a good thing to join them 
together in groups of fifty or so and signal 
them through. This would save some of the 
prodigious amount of driving labour, and 
multiplication of power units. 

What a pity we will not be able to convert 
roads into railways ! 

W. C. WARD 

Harrow Weald, 

Middlesex, 
March 26, 1958. 


Book Review 


Basic Soils Engineering. By B. K. HouGu. 
The Ronald Press Company, 15, East 
26th Street, New York 10, N.Y. Price 
8 dollars. 

THE author, who is professor of civil engin- 

eering at Cornell University, aims at 

presenting a basic text on “ soils engineering” 
for those who wish to acquire a general 
familiarity with the subject. Advanced 
material is therefore excluded, but the 
subject is covered comprehensively. Natur- 
ally, United States practice is considered. 

The fundamental properties of soils are 

delineated, with information not only 

from engineering sources, and where the 
subjects of hydraulics and mechanics are 

applicable, they are expounded upon. A 

certain amount of material relating to post- 

war developments is included, for example, 

a concept of soil structure which indicates 

that particle-to-particle contact in true clays 

may be the exception rather than the rule. 
The general nature and physical properties 

of engineering soils are first dealt with. 
Those key factors, soil moisture and soil 
structure, are then discussed, followed by 
considerations—of compressibility, con- 
solidation and shearing strength—which lead 
to methods of stress analysis; all these 
matters are treated in some detail. Applica- 
tion to enginecring structures are next 
treated fairly extensively under the headings 
of slopes and embankments, retaining walls, 
spread foundations, piled foundations, 
settlement calculations, and roads and run- 
ways. Finally, the compaction of soils, 
both mechanically and chemically, is dis- 
cussed, and there are chapters on soil testing 
and site investigation. 


Books Received 


Theoretical Physics. Third Edition. By G. Joos 
and Ira M. Freeman. Blackie and Son, Ltd., 17, 
Stanhope Street, Glasgow, C.4. Price 70s. 

Indeterminate Structural Analysis. By J. Sterling 
Kinney. Addison-Wesley Publishing Company, Inc., 
Reading, Massachusetts, U.S.A. Price 76s. 
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Regime of Estuaries 


On Tuesday a paper entitled ‘‘ The Long-Term Effects of Training Walls, Reclama- 
tion, and Dredging on Estuaries” by Sir Claude Inglis and Mr. F. Kestner was 


presented for discussion at the Institution of Civil Engineers. 


Here we reproduce 


the final passages from the paper, in which the present state of knowledge on the 
regime of estuaries is summarised. The full paper contains detailed accounts of 
the behaviour of the Wyre estuary (including researches with a mobile-bed model) 
and the Lune estuary, and a note on the balance of accretion and erosion in 


estuaries as conditioned by “* regime.” 


All of this work was done at the 


Hydraulics Research Station. 


HE present state of knowledge of the 

regime* of estuaries can now be sum- 
marised. The basic reason why meandering 
occurs in nature is because to maintain 
regime the same amount of material must be 
eroded as is deposited, and the energy of flow 
required to erode deposited material by 
curved flow is less than the energy required 
to scour the deposits by straight flow. 
This difference is very great where the material 
to be eroded is fine. 

Experiments done at the Indian Water- 
ways Experiment Station, Poona, more than 
twenty years ago, showed that when the 
ratio V/D®* exceeded a critical value, flow 
became unstable even in a parallel-sided 
flume. In a natural alluvial channel this 
instability causes the flow to impinge against 
one or other bank, and the deep channels 
which form at this point persist for some 
distance downstream before flow swings 
across towards the other bank, thus initiating 
a natural meander. 

In large alluvial rivers with sandy beds, 
in addition to the main meandering channel, 
there is usually a smaller, straighter channel 
at a higher level, along the opposite bank. 
This joins the main channel where it swings 
over to the same bank. 

In the middle reaches of many estuaries 
the channel swings from one flank to the 
other, either gradually, as in the case of free 
meanders, or more rapidly where a loop has 
developed between held points, situated at 
distances less than the natural semi-meander 
length. In this case, if the length of the 
loop is short, the period of the cycle is 
correspondingly short. Calling the position 
of the shortest relatively straight course of a 
meander the initial position, the channel 
then progressively erodes its outer bank, thus 
lengthening its course until it reaches its 
maximum length, in what is called its final 
position. Spill over the bank then re-opens 
the initial channel. This is nature’s way of 
maintaining regime where the changing 
tidal conditions lead to the deposition and 
consolidation of silt. 

Where the banks of an estuary are stable 
or the bed consists of sand, different flood 
and ebb channels are a common feature and 
they tend to persist. Under these conditions 
any thin coat of silt which may deposit at 
high water is washed away on the ebb before 
it can consolidate, and the changes which 
occur result from the movement of bed 
material in ripples, or as sand waves generated 
by direct flow. Under such conditions, 
channel changes are smaller in extent and 
occur much more gradually than in places 
where silt is alternately deposited and later 
eroded at a cutting face. 

Where there are different flood and ebb 
channels, flow upstream in the flood channel 
is relatively straight, because the flood tide 
is generated by the energy of the high- 
velocity tidal wave ; whereas the ebb flow, 





*“For regime to be exactly maintained in an estuary, the 
material passing out of the estuary must be equal both in quan- 
tity and grades to the sum of that entering from the sea and its 
tributary rivers.”” 


which is generated by gravity, follows a 
much more tortuous course, swinging from 
bank to bank. The reason why a tortuous 
course develops is because during the period 
of ebb flow, the slope of the water surface 
(more correctly the energy gradient) would 
far exceed the natural regime slope if the 
channel followed a straight alignment, so 
the channel—in order to maintain regime— 
increases its length, thus flattening its slope, 
and developing bends, which also increase the 
loss of energy. 

From the foregoing it will be clear that 
in one-way flow in rivers, material is moved 
downstream by a process of meandering in 
which alternate accretion and erosion occur, 
the slope and the general configuration being 
determined by the energy required to carry 
the material forward at the rate at which it 
arrives. In estuaries, however, the mainten- 
ance of regime depends on the maintenance 
of more complex conditions in which the 
quantities of sand and silt carried upstream 
on the flood must each equal the quantities 
moving downstream on the ebb. In both 
cases tortuosity develops because it is only 
in this way that regime can be maintained. 

Any permanent work which causes loss 
of energy, either directly or by interfering 
with the natural erosional process by which 
material previously deposited is periodically 
removed, will lead to deterioration, the rate 
of deterioration depending on the tidal 
range, the material exposed on the bed of 
the estuary, and the charge of material 
entering from tributaries and from the sea. 

The Wyre and the Lune are typical 
examples of estuaries in which rapid silting 
and erosion take place. Both these estuaries 
dry out at low tide, so the charge of material 
entering them during the flood tide is the 
major factor determining their behaviour. 
In Morecambe Bay, the tidal range is high, 
so the turbulence, and hence the amount of 
material in movement, is also high. Some of 
this heavy charge deposits in the estuaries 
at high tide, but a similar amount of material 
is eroded, so the quantity of silt and sand 
passing out of the estuary during a cycle of 
tides is approximately equal to the amount 
passing in during the same period, and overall 
regime is maintained. 

When the regime balance in the Lune was 
upset by building training walls, these caused 
a temporary improvement in the trained 
channel, because a wall, if reasonably well 
aligned, tends to hold flow along its face, 
and so develops a deeper channel. However, 
since accretion was occurring simultaneously 
outside the trained channel, the channel 
discharge gradually decreased and the channel 
deteriorated. This in turn reduced flow to 
seaward of the trained reaches and as a 
result heavy accretion also occurred in this 
part of the estuary. 

Where tidal penetration is interfered with, 
as where a weir or any obstruction is built 
across an estuary, the cubature is correspond- 
ingly reduced; gradually, where the charge 
of material is small, but rapidly where it is 
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great. For this reason, had the so-called 
Thames Barrage been constructed at Wool- 
wich the effect on the river downstream would 
have been very serious, because heavy silting 
would have occurred, as has been clearly 
demonstrated in the Wyre model. 

Where it is desired to improve navigability 
in an estuary, the usual practice is to com- 
bine training and dredging, or merely to 
dredge. The Clyde is an example of an 
estuary which has been markedly improved 
by a combination of training and dredging, 
but about 3,000,000 tons of dredging is 
required annually to maintain the improve- 
ment. 

The Mersey is another example of an 
estuary in which training and dredging have 
been combined, but with much less happy 
results. In the Mersey, despite about 
15,000,000 tons being dredged annually, 
the estuary is deteriorating. This is a pro- 
blem which is now being investigated both 
in the field and at the Station with the aid 
of two models—one of the upper estuary 
to a horizontal scale of 1/550 and the other, 
a rigid model of Liverpool Bay down to the 
Welsh coast, to a horizontal scale of 1/3200. 

Any change which conserves the energy of 
the tidal wave without causing a correspond- 
ing loss of energy elsewhere, either by 
increased meandering or by loss of cubature, 
will tend to produce an overall improvement. 
Thus energy of tidal flow can be conserved 
by constructing a cut-off channel through a 
neck of land in order to eliminate a sharp 
bend, like that in the Thames at Broadness, 
situated 2 miles upstream of Tilbury. Un- 
fortunately the cost of such schemes is 
generally prohibitive and unless the banks 
farther upstream can resist scour, erosion may 
occur. 

Research carried out in the Thames and 
other estuaries shows that material dumped 
near their mouths is carried upstream, and 
dredging then has little beneficial effect. 
For success, it is therefore important that 
dredged material be dumped where it cannot 
return, but even where this is possible, the 
material carried down the main river and 
tributaries will deposit where dredging has 
been done in the estuary. Where material is 
also available from seawards, this will be 
carried up the estuary on the flood tide, and 
will deposit where dredging has been done. 
If the supply of silt from the sea is small, 
its effect will become negligible after a time, 
but where there is a heavy charge and an 
almost inexhaustible supply, as in More- 
cambe Bay and Liverpool Bay, the material 
removed by dredging will be replaced by 
material carried upstream from the sea. 
Under these conditions even constant 
dredging can achieve little more than local 
improvement. 

When dredging is first done in an estuary, 
the bed generally consists of a mixture of 
sand, silt, and fines; if such material is 
dumped at the mouth of the estuary, the 
sand fraction can only move back upstream 
extremely slowly, whereas the finer grades 
move rapidly upstream as a concentrated 
suspension near the bed. As a consequence 
the material which deposits at high tide in 
the dredged portions, and later consolidates, 
consists almost entirely of fine material. 
It follows that in the course of time the sand 
on the bed is depleted, being replaced by 
silt and mud, which passes, in quantity, into 
the basins and docks. This mud is much 
more difficult to dredge than sand, so both 
the amount of material to be dredged and 
the cost of dredging per cubic yard increase. 

In an estuary which does not retain any 
fine material except what is carried in by 
its rivers, the average rate of accretion on 
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the margin and bed of the estuary will, 
under natural regime conditions, equal the 
amount of material carried in by the rivers, 
the regime charge in suspension remaining 
unchanged. When, however, land is re- 
claimed, either by embankments or as a 
result of training walls, the regime balance 
is upset and the charge of silt in suspension 
is depleted. This, in turn, leads to some of 
the finer grades of material in the bed-mix 
being scoured into suspension, with a corre- 
sponding lowering of the bed. This change 
is rendered possible by the cyclic change of 
configuration taking place in the bed of the 
estuary. 
Although training works almost inevitably 
lead to some loss of energy and cubature, 
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and hence to some overall deterioration, 
this may nevertheless be justifiable in the case 
of large estuaries, with a limited supply of 
material from the sea, to improve local 
conditions. It may also be very important in 
some cases to double embank an unstable 
channel in such an estuary to improve its 
navigability, even though this will lead to a 
reduction of cubature and a narrowing of the 
channel. The Lune investigation has, how- 
ever, shown that such training walls will 
not reduce the depth in the trained channel, 
so may be acceptable provided they extend 
to deep water and maintenance dredging is 
done to seaward of the walls, where shoals 
form due to the sudden expansion of flow 
on the ebb. 


Failure of a 6(0MW Steam Turbo- 
Generator 


By A. L. G. LINDLEY, M.1.Mech.E.,* and F. H. S. BROWN, B.Sc., M.I.Mech.E., M.1.E.E.+ 
No. Il—(Continued from page 478, March 28) 


Details of investigations into the failure of a 60MW steam turbo-generator at 
Uskmouth power station on January 18, 1956, were given in a paper discussed at the 
Institution of Mechanical Engineers, London, on March 21,1958. The paper showed 
that the catastrophe resulted from failure of the governor and emergency protective 
devices after the exciter had been inadvertently tripped ; this failure was traced 
to the presence of black oxide of iron in the oil system and the way it built up on the 


working surfaces of pistons and cylinders. 


Overspeeding of at least 70 per cent 


followed, causing disintegration of the l.p. turbine and the generator. Abstracts 
from the paper are given here. 


XAMINATION of the twenty wheels of 

the high-pressure rotor gave the first posi- 
tive evidence of high overspeed. The last 
wheel had shed all its blades, the rivets being 
cleanly sheared and the sections of the rivets 
in the rim were still in place. The nineteenth 
stage wheel had lost some of its shrouding 
but all the blades were still in place. On 
taking out the rotor it was found that the 
last wheel was loose on the shaft and there 
was evidence of looseness in two or three 
others. These wheels were dismantled, 
and examination of their bores showed that 
this rotor had reached a very high speed. 

The rivets of the blades of other wheels 
were in a partial state of shear, this becoming 
progressively less towards the high-pressure 
end. An independent stress analysis had 
confirmed the correctness of the original 
calculations of centrifugal stresses in wheel 
discs, blade fastening, &c., and had shown 
that factors of safety at normal speed were 
adequate, the stress levels all being very 
conservative. 

The precise estimation of speed at which 
onset of yield at the high-pressure wheel 
bores would occur was rendered difficult 
by the presence of the driving keyways 
which in some cases occupied an appreciable 
fraction of the hub depth. Furthermore, 
keys and keyways had been deformed by the 
application of a very large torque. 

Attention was therefore turned to the 
sheared and deformed rivets of the blade 
fastenings. By calculation, reinforced by 
special tests on rivets, it was possible to 
determine with certainty that the high- 
pressure rotor had attained a speed of not 
less than 5000 r.p.m. 

The establishment of this fact beyond all 
doubt was of vital importance, but did not 
in itself prove that overspeed was the prime 
cause of the failure. It could, for instance, 

* Assistant managing director, The Genera! Electric Company, 
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be postulated that failure might have started 
further down the machine either in the 
generator or the low-pressure rotor, resulting 
in the high-pressure rotor becoming mechani- 
cally disconnected from the remainder of the 
machine. If this happened before the cutting 
off of steam by the protective devices had 
become fully effective, the low inertia of 
the high-pressure rotor would result in a high 
angular acceleration of that component, 
and a consequent high overspeed might be 
expected. 

Establishment of the degree of overspeed 
atiained by the low-pressure turbine and 
generator rotors was made very difficult 
by the damage and deformation of the com- 
ponents. The only part of the generator 
rotor which remained intact was the barring 
wheel, which is supported at the outer end. 
This was badly damaged by impact and the 
bolts securing it to the mounting flange were 
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partially sheared, apparently due to trans- 
mission of heavy torque. It was, however, 
established that the bore of the barring 
wheel had stretched to some extent, which 
pointed to high overspeed and this was 
further borne out by measurements of 
reassembled fragments of the fan rings, 
although the degree of overspeed could not 
be established with precision. Reference 
was then made again to the measurement 
of the eleven low-pressure wheels which 
remained whole, to see whether close checking 
of reference points at the sides of the wheels 
would indicate overspeeding. This meant a 
very careful analysis of a number of uneven 
dimensions, but it was possible to deduce 
finally that some of the wheel rims had 
expanded in diameter by about jin which 
left no doubt that the whole set had reached 
an overspeed in the region of 5000 r.p.m. 
before finally breaking up. 

It was clear that this degree of over- 
speeding could only have been achieved in 
about thirteen seconds after tripping of the 
exciter if the steam valves remained sub- 
stantially fully open during that time, and 
from this point onward the investigation 
could be narrowed down to finding the reason 
for the delay in the closure of the valves. 


DESCRIPTION OF GOVERNING AND 

EMERGENCY MECHANISMS 
_ The main pump supplying oil to govern- 
ing relays and for lubrication purposes is 
located in the governor bearing pedestal at 
the front end of the turbine and is driven 
through spur gears from the turbine shaft. 
The main centrifugal speed governor is also 
located in this pedestal and is driven by bevel 
gears from the shaft of the upper impeller of 
the gear-type oil pump. The speed governor 
is of the type whereby speed adjustment is 
carried out by varying the compression of an 
auxiliary spring. 

As shown in Fig. 7, the output motion of 
the speed governor is transmitted through a 
bell crank to the primary governing relay 
which is of single-acting type with spring 
return and comprises a piston, pilot valve, 
and floating lever of orthodox pattern. The 
power piston of the primary governing relay 
is raised by oil pressure in order to open the 
steam valves. 

The output motion of the primary govern- 
ing relay is transmitted to a layshaft running 
transversely across the front of the turbine, 
which in turn transmits motion to a pair of 
layshafts lying parallel with the turbine axis, 
one on either side of the machine. These 











4—Resetting handwheel. 
B—Interlocking link. 
C—Starting handwheel. 
D—Trip fever. 
E—Tripping solenoid. 








Fig. 7—Details of governing and emergency mechanisms 








F—Latch lever. 

G—Emergency overspeed governor 
H—Tripping cylinder 

J—Bell crank. 

K—Oil release valve. 














April 4, 1958 





THE ENGINEER 





Fig. 8—Damage to primary governing relay and transmission layshaft 


layshafts control the inputs to the oil relays 
operating the twin emergency valves and four 
governing valves. All these secondary relays 
are of orthodox oil hydraulic pattern, single 
acting with spring return, the springs in all 
cases operating so as to close the steam valves. 

The governing gear is designed so that 
emergency and governing valves open simul- 
taneously and it will be evident that both sets 
of valves are controlled by the speed governor 
and, under its influence, will close in the event 
of over-speed. 

Secondary protection is provided by means 
of the emergency gear. Oil from the main 
pump is delivered to a distribution box which 
controls the pressure of the oil to the relays 
and reduces the pressure of a certain pro- 
portion which passes through the oil coolers 
to the bearings. The relay oil passes through 
the twin oil release valves of the emergency 
gear in series, these valves being of piston 
type and acting vertically under the influence 
of compression springs. Each valve is held 
in the depressed position during normal 
running by a latch lever, the lift of which is 
restrained by the trip lever. 

Referring to Fig. 7, the position of the 
point of contact between the latch lever of 
each oil release valve and the trip lever is 
such that the oil release valve springs tend to 
hold the trip lever in engagement. 

In the event of the trip lever being operated, 
the position of the points of contact causes 
the oil release valves to be depressed slightly 
before they rise to tripped position. Thus, 
their state of repose is terminated by a definite 
external force and not simply by the removal 
of restraint. 

The movement of oil release valves to 
tripped position results in relay oil supply to 
all governing relays being cut off and the 
supply pipes connected to drain, whilst, in 
addition, the lower bobbin of each oil 
release valve opens independent drain con- 
nections leading from the power cylinder of 
the primary governing relay and from the 
cylinders of the secondary relays operating 
the emergency valves. 

All this process can be effected by the 
tripping of only one of the twin oil release 
valves. 

The emergency over-speed governor, which 
is mounted directly on the turbine shaft, has 
duplicate spring-loaded bolts which move 
outward to tripped position on the speed 
rising to 10 per cent above normal. The 
radial movement of either bolt to the tripped 
position actuates the trip lever. 

In addition, the oil release valves can be 


tripped by hand, by a selenoid energised by 
the main electric tripping relay or by the 
emergency push-button and by failure of 
vacuum, thrust bearing, or relay oil pressure. 
All these devices operate through the trip 
lever and the consequent upward movement 
of the oil release valves causes the ends of the 
latch levers to slide along a face on the 
vertical arm of the trip lever, which ensures 
that this component is held clear of the path 
swept by the heads of the emergency governor 
bolts when in tripped position. 


INVESTIGATION OF GOVERNING AND 
TRIPPING MECHANISMS 


The situation that confronted the engineer- 
ing sub-committee was that over-speed to at 
least 5000 r.p.m. had occurred in an interval 
not exceeding about thirteen seconds after 
rejection of full load, from which it could be 
deduced immediately that governing and 
emergency valves must have remained sub- 
stantially open during the whole of this 
period. In addition, no escape of steam 
occurred, so that at least either all governing 
valves or both emergency valves must have 
closed before the low-pressure turbine dis- 
integrated, and all valves were known to be 
closed very soon after the accident 

It had been observed that the power piston 








Fig. 9— Broken trip lever, showing fracture 


Fig. 10—Governor bearing pedestal with cap removed 


of the primary governing relay was near the 
top (valves open) position, and appeared to 
be held there as a result of the fracture of the 
relay cylinder casting, the whole relay being 
suspended from the transverse layshaft (Fig. 
8). The emergency over-speed governor 
appeared to have functioned and one bolt 
was, in fact, held in outer position by damage 
to the bolt head. 

Checks carried out soon after the accident 
showed that the emergency valves and their 
associated relays operated satisfactorily, 
whilst tests on set 2 demonstrated that no 
undue time delays were inherent in the elec- 
trical relays and trip gear. 

The operation of the governing mechanism 
and relays on the wrecked machine could not 
be checked on account of widespread damage 
to various parts of the equipment. 

An extensive study was made of the design 
and operation of the governing and emer- 
gency mechanisms, both by reference to 
drawings and design data and by physical 
examination of gear of similar design. No 
fault in design or construction was revealed 
by these studies, nor was it possible to find 
any one component whose failure would 
result in governing and emergency valves 
remaining open. 

The correctness of the design was further 
checked by carrying out load rejection tests 
on identical machines in the station, the 
results being in all cases satisfactory. 

The various parts were now examined 
systematically. 

All steam valves and spindles were found 
to be in excellent condition and operated 
freely. No distortion was evident and clear- 
ances were within the designed limits. All 
secondary relays were also found to be in 
good order, very little effort being necessary 
to move the various pistons, pilot valves and 
levers. 

The oil release valves of the emergency 
gear appeared to be in good condition. Some 
hesitation of movement that was apparent 
on both in the depressed condition was not 
at the time considered significant in view of 
general ingress of dirt following the accident. 

The main trip lever was broken, apparently 
due to severe hammering by the bolts of 
the emergency governor (Fig. 9), and some 
features of the damage were such as to indi- 
cate that the oil release valves had tripped. 
Signs of repeated impact were apparent on 
the bolts of the emergency governor and on 
the spring-loaded plunger which normally 
restrains rotation of the trip lever. 

Since all steam valves and the oil relays 
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immediately associated with them appeared 
to be in good order, it was clear that simul- 
taneous failure of speed governing and 
emergency over-speed systems must have 
occurred, since the action of each, inde- 
pendently, is normally capable of closing all 
valves. 

Following the foregoing general survey, 
attention was first concentrated on the 
emergency mechanism, since the derangement 
of the transmission linkage of the governing 
gear made the condition of the system prior 
to the accident difficult to assess. 

In view of the independent drain connec- 
tions from emergency valve relay cylinders 
to oil release valves, it seemed that, in the 
circumstances, failure of the emergency 
valves to close immediately could only have 
resulted from delay in the movement of the 
oil release valves. 

Since no substantial amount of foreign 
matter had been observed on these com- 
ponents at any time, checks were made to 
see if hydraulic locking had occurred. After 
cleaning by flushing in paraffin, the oil 
release valves and emergency gear were 
reassembled and were found to operate 
normally with oil pressure applied, after 
being held in the running position for two 
days. 

The fracture of the trip lever and damage 
to associated components were now studied 
in greater detail and it became apparent 
that the observed damage was entirely con- 
sistent with what would have happened if 
the oil release valves had failed to rise imme- 
diately on operation of the trip lever. In 
such circumstances, the trip lever would not 
be held free from the path of the bolts of the 
emergency governor with the consequent 
occurrence of repeated impact and probable 
fracture of the trip lever. 

A study was made of a very large number 
of photographs that had been taken soon 
after the accident and it was discovered that 
one of these (Fig. 10) showed one of the oil 
release valves of the emergency gear in the 
depressed (running) position after the acci- 
dent. It was ascertained that apart from 
removal of the top cover of the governor 
bearing pedestal the trip mechanism had not 
been disturbed up to this time. 

This photographic evidence, coupled with 
the observed damage to the trip lever and 
associated mechanisms, seemed to indicate 
that the oil release valves had failed to operate 
at first for some reason, but that one of them 
had become free and had risen to tripped 
position at some stage. This could have 
been due to the violent vibration of the 
turbine just prior to breakdown or the result 
of impact between the broken trip lever and 
the catch levers and would, in view of the 
good condition of all valves and their 
secondary relays, explain the circumstances 
of all steam valves being closed after the 
accident, in spite of excessive over-speed 
having occurred. 

‘ The fact that the oil release valves func- 
tioned perfectly during the rig test after 
flushing clean appeared to indicate only 
that their failure to function at the time of 
the accident must have been due to foreign 
matter. A maintenance report stated that 
what was considered to be pipe scale had been 
removed from the cylinders of the secondary 
relays operating the bottom governing valves 
following reports of stickiness of these parts 
prior to the accident, and this again indicated 
presence of foreign matter. 

A detailed study of the oiling system, tanks, 
bearings, filters, and so forth, was carried 
out. All relays were dismantled and dimen- 
sional checks made of clearances in pistons 
and pilots of the whole governing and 
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emergency gear, but no abnormality was 
evident, whilst reports of oil examination 
carried out just after the accident indicated 
nothing unusual apart from mention of slight 
cloudiness. 

Having established the probable failure 
of the oil release valves to trip correctly, 
attention was now focused on the governing 
system. The power piston of the primary 
governing relay was removed from its cylinder 
with some difficulty and careful dimensional 
checks showed slight ovality of the cylinder 
bore in which the power piston had a slight 
interference fit. The relay could not have 








(a) Power piston, showing black iron oxide deposit. 
(6) Cylinder bore, showing black iron oxide deposit. 


Fig. 11—Primary governing relay 


functioned satisfactorily when first com- 
missioned had it possessed this interference, 
and it was suspected that release of stress 
following the fracture of the casting might be 
responsible for dimensional changes. 

A decision was made to cut specimens from 
the casting to check presence of residual 
stresses, and further dimensional checks were 
made prior to carrying out this work. 

It was now discovered that a hard, black, 
firmly adhering deposit was present on both 
piston and bore of cylinder. This was so 
hard that it had been mistaken for a burnished 
cast iron surface and had withstood numerous 
dimensional checks. By careful scraping, 
the deposit was removed at diametrically 
opposite points on the piston and cylinder 
bore and the metal surface underneath was 
found to be in good condition, still showing 
the original machining marks. Dimensional 


checks on the cleaned surfaces showed that 
if the black deposit were removed the piston 
would have adequate freedom in the cylinder 
bore and that the ovality measured earlier 
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was due to non-uniformity in the thickness 
of deposit. The appearance of the piston 
and cylinder with deposit removed in parts 
is shown in Fig. 11. 

Samples of the black deposit were analysed 
and found to be black iron oxide of very 
small particle size. The proposed programme 
of cutting up the cylinder was not carried 
out since it was clear that the seizure of the 
piston was not due to release of internal 
stress. 

During dismantling of the relays, greasy 
deposits were found on some components 
which had not at first appeared to be par- 
ticularly significant. On analysis now, how- 
ever, it was found that solid matter was 
present, consisting principally of black iron 
oxide of extremely small particle size. 

It now became clear that the presence of 
black iron oxide, which was almost certainly 
carried by the oil, was responsible for the 
seizure of the power piston of the primary 
governing relay. Its widespread presence 
throughout the relay system suggests that the 
seizure of the oil release valves could have 
been due to the same cause, although the 
nature of the foreign matter which had 
jammed these components could not be 
established with certainty since they had been 
wiped clean during the early stages of the 
investigation. 

In view of the nature and thickness (about 
0-00lin) of the oxide deposit on cylinder 
walls and piston of the primary governing 
relay, it was considered surprising that symp- 
toms of sluggishness in the operation of this 
relay and therefore of the whole governing 
system had not been apparent long before 
the breakdown. A careful reappraisal of the 
operational records was made, and all con- 
cerned with the running of the set were 
questioned in great detail. It then became 
apparent that faulty action of the governing 
gear, such as lack of response to the speeder 
gear, had occurred in operation and that the 
condition of the primary relay had been 
deteriorating for some weeks prior to the 
breakdown. 

The safeguarding of turbines against over- 
speed is based on the provision of two 
independent protection systems on the 
grounds that no matter how much thought 
and care are expended on a mechanism it is 
impossible to guarantee that it will never in 
any circumstances fail, but that the prob- 
ability of the simultaneous failure of two 
independent and well-considered systems is 
remote. In this instance it is apparent that 
by the time of the accident the first of the 
protection systems had become ineffective, 
and therefore the normal standard of safe- 
guard was not there. The coincidence then 
of sudden loss of full load and failure 
of the one remaining line of defence 
inevitably meant over-speeding to a danger- 
ous level. 

The black iron oxide which was the cause 
of the seizure of the primary governing relay, 
and also possibly the cause of the failure of 
the oil release valves to rise, was found on 
examination by electron microscope to have 
an extremely small particle size, averaging 
only about 0-05 micron. The presence of 
particles of such extreme smallness, together 
with the phenomenon of their build-up into 
hard films on piston and cylinder walls had 
not been encountered before in turbine 
governing mechanisms by any members of 
the Investigating Committee, and for the 
investigation of its cause the aid of specialist 
physicists and chemists was sought. 

A research co-ordinating committee was 
therefore formed to study this phenomenon. 

(To be continued ) 
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BEAMA Annual Report 


THE forty-seventh annual report of the British 
Electrical and Allied Manufacturers’ Association 
(BEAMA), 36-38, Kingsway, London, W.C.2, 
was presented at the annual general meeting of the 
Association on March 27. Brief abstracts from 
the report are reproduced here. 


The continued fall in the prices of imported 
raw materials has been of assistance to the 
electrical manufacturing industry in its efforts to 
offset rising costs in other directions. It has 
meant, however, that those countries which 
export raw materials have suffered a fall in 
revenue and loss of foreign exchange which will 
in time reduce their ability to import manufac- 
tured goods, and curtail or postpone their plans 
for developing their internal resources. 

At present the figures of employment given 
below do not reveal the effects of a recession. 
Nevertheless, the opinion is that these figures 
should not be taken as a criterion of future pros- 
pects, as the level of employment in the industry 
is bound to be affected sooner or later by the 
state of the country’s economy and the Govern- 
ment’s economic policy. According to the 
Ministry of Labour, the total number employed 
in the electrical manufacturing industry in 
December, 1957, was 727,700, an increase of 
23,500 over December, 1956. These figures 
reveal that the trend in 1956 which showed a 
reduction of 13,000 in the numbers employed 
compared with the previous year has been 
reversed, and gives an indication of the recupera- 
tive efforts exerted by the industry, particularly 
on the lighter side which suffered most during 
the previous twelve months as a result of the 
Government’s credit squeeze. 

The exploitation of nuclear fusion has reached 
the stage when fears of a world shortage of power 
in the next few years can be discounted. The 
recent news of the success achieved with the 
ZETA reactor at Harwell shows that the prospect 
of using nuclear fusion for producing electricity 
has now definitely appeared on the horizon. A 
measure of the progress that has been made in 
the more conventional field of steam power 
generation is the announcement that by 1963 the 
Generating Board hopes to have a 550MW 
steam turbo-alternator generating set in com- 
mission. These larger machines will show 
substantial savings on earlier machines of this 
kind, in capital cost, fuel consumption and in 
operational costs. The development of larger 
and more efficient generating units has played no 
small part in the fight against inflation, for 
expensive raw materials have been saved in their 
construction to such an extent that the unit 
capital cost of power stations has been held 
practically constant since 1948, despite the 
increases in wages and the prices of materials 
which have taken place since then. 

In the export field in general, the industry has 
exceeded its last year’s record total of direct 
exports (£273 million) with a figure of £279 
million. This represents about 22 per cent of the 
industry’s entire production. But Great Britain’s 
share of the world’s total export trade has fallen 
gradually from 28-1 per cent in 1952 to 23-2 per 
cent in 1957, whereas Western Germany has 
increased her share from 11-5 per cent to 21:2 
per cent. Out of the £279 million of exports, 
£51-4 million were sent to the O.E.E.C. and 
Rome Treaty countries. This figure reveals how 
deeply the industry is concerned with the Euro- 
pean Free Trade Area proposals now being 
considered by the Government. 

It is not possible to indicate the attitude of 
the electrical manufacturing industry to these 
proposals in a few words because the industry’s 
interests and ramifications are so wide. Each 
section of the industry views the question dif- 
ferently and has individual problems to face. 
Nevertheless, it is fair to say that electrical 
manufacturers in general are opposed to the 


complete elimination of tariff barriers in the 
suggested span of fifteen years without the pro- 
tection of effective safeguards against dumping 
and unfair competition. In the long and possibly 
painful readjustment which may have to take 
place during a progressive reduction of tariffs 
that is envisaged in the proposals, it is not 
desirable that the Government should have to 
substitute other possibly less satisfactory forms 
of control for those which would have to be 
abandoned. If negotiations for the establish- 
ment of E.F.T.A. are successfully concluded, the 
Government should seek to encourage manufac- 
turers to develop co-operation with their counter- 
parts abroad in such matters as the interchange 
of information, patents, know-how and personnel. 
It is mainly by mutual co-operation in industry 
that many of the problems of freer trade will have 
to be solved. British industry is apprehensive 
that it may be handicapped by the effects of the 
existing legislation on so-called restrictive trade 
and monopolistic practices, and the result may 
well be that British industry will be at a disad- 
vantage compared with its Continental rivals 
when the trade barriers are down and European 
trade becomes free. As a springboard for the 
industry’s drive to gain an increased foothold in 
the Continental market, the Association, together 
with certain of its allied trade associations, has 
staged a bold and imaginative exhibit at the 
1958 Brussels World Exhibition which is due to 
open on April 17. The exhibit aims to represent 
the British and allied electrical manufacturing 
industry in a manner most likely to impress 
overseas buyers and enhance its prestige abroad. 
It is the largest single stand in the British Industry 
Pavilion. 


Steel Prices 


AT the end of last week, the Iron and Steel 
Board announced reductions in the maximum 
home trade prices of most descriptions of steel. 
These reductions, which took effect on Monday 
last, March 31, range from | to 3 per cent on the 
prices which have ruled since the increases were 
made last July. There has been no such general 
reduction in steel prices since January, 1939. 


The price reductions, the Iron and Steel Board 
says, have been made possible mainly by the 
lower costs of imported steel-making materials. 
This saving, nevertheless, has been offset to some 
extent by increases, during the past six months, 
in other costs. It has been estimated by the 
British [ron and Steel Federation that the price 
reductions should save home steel consumers 
approximately £10,000,000 a year. 

Below, we give some examples of the price 


changes. It should be noted that the prices for 
Stainless steels and for pig iron remain 
unchanged. 


Electric Battery Railcar 


A DEMONSTRATION run was made last week with 
the first battery railcar to be put into service in 
Great Britain and which is to be put into experi- 
mental service in the Scottish Region on the 
Aberdeen-Ballater branch line. 

This experiment is a result of collaboration 
between the British Transport Commission, the 
North of Scotland Hydro-Electric Board, and 
two private enterprises, Bruce Peebles, Ltd., and 
Chloride Batteries, Ltd. It is stated that if the 
experiment is successful it may provide a solution 
to some of the problems of maintaining rail 
services on uneconomic branch lines. The 
Aberdeen-Ballater Branch has been chosen 
because it has many features which will give the 
new battery car a thorough test. The distance 
from Aberdeen to Ballater is 434 miles and the 
car batteries will be charged at Aberdeen and 
again at Ballater. The maximum gradient is 
1 in 68, so that the powers of acceleration of 
the vehicle and ability to climb will be amply 
tested. There are twelve intermediate stations 
on the branch and there is a fair passenger traffic 
capable of being increased. 

The new electric battery driven train, a twin 
coach unit, will seat 117 passengers and will 
resemble the lightweight multiple-unit diesel 
trains already in service in other parts of the 
country. It will have a top speed of over 60 
m.p.h. 

The battery, supplied by Chloride Batteries, 
Ltd., consists of 216 lead-acid cells connected 
to give a nominal voltage of 440, with a storage 


Examples of Alterations in Steel Prices 











Product Remarks Old price, New price, 
per ton per ton 
£ s. d. £a ¢ 
Billets for re-rolling Soft basic. untested, delivered Northants and Scunthorpe; 33 1! 6 32 18 6 
area of Lincs | 
Billets for forging Soft basic. delivered Northants and Scunthorpe area of Lincs 38 16 0 38 10 0 
Alloy steels 5 Billets for re-rolling, E.N.10 SE | 4816 9 47 70 
| Black bars, E.N.10 wt oor 68 10 0 
Bright bars, F.N.10 | 98 4 3 9710 0 
Wire rods... Non-allov soft basic “a 41 9 6 41 0 
Heavy steel plates N.E. Coast and Northern Joint Areas and Central Zones of| 42 12 0 4220 
Scotland i 
Heavy steel sections N.E. Coast and Northern Joint Areas and Central Zones of | 40 6 6 399 16 6 
Scotland i 
Heavy steel rails F.O.T. makers’ works | 415 0 | 0 5 0 
Rolled and re-rolled bars and sections Soft basic bars, untested, 50 tons of a size : 
lin to under 3in diameter |; 40 8 0 40 0 6 
din to under lin diameter 40 8 0 4015 6 
din to under din diameter |; 40 8 0 4110 6 
4in to under fein diameter ... . ' | 4310 6 4330 
Soft basic angles. untested. 20 tons of a size : | i 
2in. by 2in by din and thicker... | 42 $ 6 4118 0 
Cold rolled strip Hard bright in coils (not annealed) : | 
6in wide by 17 g., 10 tons of a size 610 O $8 15 0 
16in wide by 17 ¢.. 10 tons of a size F 59 10 0 5715 0 
Hot rolled strip Soft basic, untested, 100 tons of a size : 
| 6in wide bv 10g. ... , | 4376 4117 6 
16in wide by 10 g. 43 12 6 422 6 
Bright non-alloy steel bars Mild steel to no analysis or tests : 
Rounds, over I4in to 2in diameter i Sy ee 52 18 6 
| Rounds, ¢}in to lin diameter | $413 6 $$ 46 
Free-cutting steel : | 
Rounds, over I4in to 2in diameter it 3 57 12 6 
Rounds, +in to lin diameter et ae 99 36 
Uncoated steel sheets and coils | Strip mill coils, cold reduced | S116 0 5016 0 
Hand mill sheets ... 56 14 6 $6 46 
Galvanised sheets Corrugated, basis quality | 63 16 0 63 6 0 
: | Per basis box | Per basis box 
Cold reduced tinplate | Hot dinped C 16 quality : 
| 108 Th substance a - wf 3 FT st Be 
| 90 1b substance se ts i ae ae 7 
| Electroivtic 0-50 coating : 
108 Ib s-'bstance 33 6 33 
90 Ib substance >. &. 219 3 
| Per foot Per foot 
Hot finished tubes Gas list lin medium 10-4475d. | 10-2900d. 
Per ton 


B.S. 806, Class B 6in 


* Approximate comparable price hand mil! tinplate 
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capacity of 1070Ah. In each coach the 8-ton 
battery is installed in sections arranged in cradles 
underneath, and the cradles can be partially 
withdrawn for maintenance and inspection. 

The control equipment, supplied by Siemens- 
Schuckert (Great Britain), Ltd., consists of 
apparatus manufactured by the German firms 
of Siemens-Schuckert and Schaltbau. Control 
is effected by series/parallel arrangements with 
three positions of field weakening and with 
facilities for cutting out either motor. Smooth 
acceleration is obtained by cam-operated con- 
tactors driven by an electric motor, the speed of 
which is automatically regulated by the traction 
motor current. All this control equipment is 
located in a cubicle in the guard’s van with the 
exception of the starting resistances which are 
housed under the motor coach. 

In the driving compartment at each end of the 
train the driver’s desk includes a master con- 
troller having two handles, one to select forward 
or reverse movement and the other to control 
the speed of the train. The master controller 
handle contains a device which automatically 
applies the brakes and cuts off all power to the 
electric motors in the event of an emergency. A 
brake valve is situated on the driver's right, and 
there is a raised sloping desk accommodating 
a voltmeter, ammeter, speedometer, switches and 
indicating lamps associated with the control 
equipment. A separate panel has two brake 
gauges and a 24V switch panel contains switches 
for instrument lighting, cab lighting, marker and 
destination lights, demisting fan, &c. 

Two compensated motors, each rated at 
100kW, provide the motive power. These nose- 
suspended motors are mounted on the axles of 
the motor coach bogie, and transmit power 
through single spur gearing having a ratio of 
81/13. Cooling air for the motors is drawn 
through flexible ducts from grilled inlets at the 
sides of the motor coach. 

An electrically driven air compressor having a 
capacity of 17 cubic feet per minute mounted 
under the trailer coach, provides air for the 
Oerlikon air brake, a horn and a window wiper. 
Current for lighting the coaches and the electrical 
control of the oil/air heating system is supplied 
from a 2-6kW, 440/24V motor generator set 
mounted below the motor coach. An automatic 
voltage regulator ensures that the output from 
the generator is maintained constant within very 
close limits, even though the main battery voltage 
will vary according to its state of discharge. 

Although the maximum permissible speed on 
the Aberdeen-Ballater branch is 50 m.p.h., the 
maximum permissible speed of the train is 60 
m.p.h., and is designed to have an acceleration 
rate of 0-75 miles per hour per second up to 
30 m.p.h. 

The battery charging equipments, consisting 
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of circuit breakers, transformers and rectifiers at 
Aberdeen Joint Station and Ballater Station, were 
supplied by Bruce Peebles, Ltd. They are 
designed to charge the battery at a high rate 
during the time the train is standing in the plat- 
forms, Charging is automatically stopped when 
the battery has received sufficient charge, and the 
circuits are so arranged that the charging cables 
cannot be connected or disconnected from the 
train while they are alive. In order to keep the 
battery cool during charging, air is blown through 
the compartments by electrically operated fans, 
the battery charging circuit being interlocked 
with the blower arrangements so that charging 
cannot take place until the fans are switched on 
and the air pipes connected. Electricity supplies, 
including means for isolating and metering at 
both charging installations, have been provided 
by the North of Scotland Hydro-Electric Board. 
At Aberdeen the supply is 6600V, three-phase, 
50 c/s a.c., and at Ballater, 11,000V, three- 
phase, 50 c/s a.c. 


Mobile Seed Cleaner 


A MOBILE seed cleaning plant has recently been 
supplied to the Farmers’ Machinery Syndicate 
No. 7, of Winchester, by Thomas Robinson and 
Son, Ltd., Rochdale. As shown by the accom- 
panying illustration, the plant is mounted on a 
trailer which is 24ft long and 8ft wide; it is 
hauled by tractor between the various farms in 
the syndicate. The plant, which is powered by 
seven independently-operated induction motors 
push-button controlled from a panel at the for- 
ward end of the trailer, was designed originally 
for cleaning grass seed at a capacity of 5 cwt an 
hour. Spare sieves and indented covers were 
supplied for cleaning clover seed. 

The seed is fed into a detachable hopper 
situated on the nearside of the trailer, the hopper 
being fitted with a vibrator which is operated 
automatically when the motor driving the feed 
elevator is started. The seed is then raised 
vertically by bucket elevator to a worm conveyor 
which transmits it to the feed box of a double 
seed cleaning separator. The principal com- 
ponents of this separator are a coarse screened 
“* preliminary rubble ” sieve and two main sieves 
which are mounted one above the other. The 
first of these sieves rejects impurities larger than 
the seed and the second removes sand and small 
broken grain and eliminates any thin grain. 
The sieves are carried in a common frame which 
is supported at the feed end by tempered steel 
fiat springs ; the sieve frame is driven by an 
eccentric shaft. Tailings and aspirations from 
the separator are carried by chutes to each side 
of the trailer for sacking. 

From the separator, the semi-cleaned seed 
falls to a worm conveyor which carries it to a 


Seed cleaner mounted on trailer for haulage by tractor 


April 4, 1958 


second bucket elevator. This elevator passes the 
seed to the first of two indented cylinders, which 
extracts anything larger than grass seed and then 
delivers the treated seed by gravity to a third 
elevator. The function of this elevator is to lift 
the seed to the second cylinder which has small 
indentations for the extraction of tiny weed seeds 
and other extraneous matter. The final sacking 
of the cleaned seed is carried out on the nearside 
of the trailer. The separator and indented 
cylinders are fan-exhausted to a cyclone dust 
collector situated at the front of the trailer. The 
plant can be adapted for dealing with grain, as 
distinct from grass seed, by fitting spare sieves to 
the separator. 


Submarine Telephone Cable from 
Britain to Belgium 


A NEW submarine telephone cable is being laid 
between Great Britain and Belgium, to provide 
120 telephone circuits between Canterbury and 
Ostend. At these points the cable will be con- 
nected with the national networks to provide 
two super-groups each of sixty telephone circuits 
between London and Brussels. Three submerged 
repeaters will be included in the system. 

The route for the submarine cable is between 
Dumpton Gap, in Kent, and Middelkerke, a 
point on the Belgian coast about 6 miles from 
Ostend. From the landing points the cables are 
extended to Canterbury and Ostend by cable 
similar to that used for the submarine section, 
but having a lead sheath in place of the heavy 
armour wires used on the sea cable. The route 
length of the submarine cable is about 55 nautical 
miles and the overall length from Canterbury to 
Ostend about 76 nautical miles. 

The submarine cable is coaxial with a polythene 
insulation 0-935in in diameter. The inner con- 
ductor has a centre core of seven copper strands 
with an overall longitudinally folded copper 
tape of external diameter 0-26in. The polythene 
insulation is of 0-935in diameter, over which the 
outer conductor, of six copper tapes, is applied 
helically with an overall copper binding tape. 
The submarine section of the cable is armoured 
with fifteen No. 2 S.W.G. steel armour wires. 
On the land sections the outer conductor is 
insulated with a layer of polythene and lead 
sheathed. The section Dumpton Gap to Canter- 
bury has an overall polythene protective sheath 
and is laid in ducts. The lead-sheathed section, 
Middelkerke to Ostend, is armoured with steel 
tape and buried directly in the ground. 

The three submerged repeaters will be spaced 
at intervals of about 19 nautical miles to amplify 
the signals in both directions of transmission and 
will be energised by d.c. fed over the central con- 
ductor from a power unit at each of the terminal 
stations. The power units provide a closely 
regulated constant current supply and normally 
both units are in operation, giving double-end 
feeding, but either unit can supply the whole 
system in the event of failure of the other unit. 
The repeaters are housed in cylindrical steel 
casings similar to those used in the Newfoundland 
to Canada section of the transatlantic cable. 

The special terminal equipment for the sub- 
marine cable system is installed in the repeater 
stations at Canterbury and Ostend. In the 
Canterbury to Ostend direction of transmission 
the 120 telephone channels are transmitted in the 
frequency range 60 to 552 kc/s and in the reverse 
direction transmission is in the range 672 to 
1164 kc/s. Pilot frequencies 4 kc/s from the edge 
of each band are permanently transmitted over 
the system to provide continuous monitoring and 
control of the performance of the system. 

Repeater monitoring equipment at Canterbury 
enables the gain of each submerged repeater to 
be measured without interference to traffic. An 
individual test frequency is used for each repeater 
and is doubled by a frequency doubler in the 
appropriate repeater and the doubled frequency is 
returned to the terminal station for measurement. 

The submerged repeaters have been manufac- 
tured by Standard Telephones and Cables, Ltd., 
at its Woolwich factory and the submarine 
cable by the same company at the new cable 
factory at Southampton. The cable and repeaters 
were loaded on to the Post Office cable ship 
“Tris” at the Southampton factory, the sub- 
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merged repeaters being jointed into the cable 
during the loading operation. Cable laying will 
take place from Dumpton Gap towards Middel- 
kerke. During laying the cable and repeaters 
will be under continuous test from Canterbury 
and the final joint will be made at the Middel- 
kerke end to a long shore end length previously 
laid by the Netherlands cable ship “ Poolstor ” 
under charter to the Post Office. 


Practical Application of Soil 
Mechanics 


AT a well-attended meeting of the Southern 
Association of the Institution of Civil Engineers, 
held in the Brighton Municipal Technical College 
on Thursday evening, March 20, under the 
chairmanship of Mr. W. E. C. Chamberlain, 
M.L.C.E., Mr. D. J. Henkel, B.Sc., A.M.LC.E., 
of the Imperial College of Science and Techno- 
logy, South Kensington, delivered a very interest- 
ing lecture on the “ Practical Application of Soil 
Mechanics.”’ 

Mr. D. J. Henkel described the methods at 
present in use for the calculation of the bearing 
capacity and settlement of foundations on clay. 
The accuracy of these methods was illustrated 
by a comparison between predictions and field 
measurements. The practical solution of founda- 
tion problems when calculations showed that the 
bearing capacity was too low, or the settlements 
would be too large, was then discussed. In 
many cases the use of a deep basement, which 
increased the buoyancy of the structure, was 
sufficient to limit settlements to an acceptable 
level and some examples of this method were 
shown. Another method of reducing settlements 
involved the use of piled foundations to carry the 
building loads down to a sufficient depth to avoid 
the movements which would occur if loads were 
applied to the upper, more compressible soil. 
In some cases, however, compressible layers 
extended to a very considerable depth below the 
ground surface and under these conditions it was 
sometimes necessary to use a combination of 
deep basements and piles. In special circum- 
stances, sand drains, which speeded up the rate 
of settlement of clay deposits, could be useful. 
Examples were given of the use of sand drains 
to accelerate the gain in strength of an earth dam 
foundation and also of their use for reducing the 
post construction settlements of the floor of some 
cargo sheds. 

The lecture was illustrated by lantern slides 
which showed new examples of the construction 
and foundations of high buildings and other 
structures in Great Britain, Europe and North 
and South America. 


Hard Facing of Cutting Tools 


IN the course of development and research 
work in connection with ‘“ Sparcatron”’ 
machines, Impregnated Diamond Products, Ltd., 
of Gloucester, found that under certain electrical 
conditions there was a transfer of material from 
the tool electrode to the workpiece. In eliminat- 
ing this problem it was found that the condition 
could be exaggerated and had a potential use in 
providing a ready means of depositing a hard 
face on surfaces subjected to heavy wear. It was 
decided to carry out further investigations with 
this particular effect in the transfer of metal 
transfer by arc methods with a view to imparting 
a hard-wearing surface to the faces of high-speed 
cutting tools subjected to chip abrasion. With 
the techniques and equipment which have now 
been developed for this “spark hardening” 
process, a hard face of tungsten carbide some 
0:00lin thick is transferred from a tungsten 
carbide electrode to the face of a cutting tool 
which is subjected to the worst wear. This face 
is usually that on the top rake where chip erosion 
behind the cutting edge leads to its breakdown and 
ultimate failure. By applying this hard-wearing 
face behind the edge the effects of chip abrasion 
are considerably reduced, and a similar hard face 
can, where necessary, be applied when front rake 
wear is experienced. The general practice is to 
apply the hard face on the top rake conventional 
high-speed cutting tools and sharpen them sub- 
sequently by grinding back the other faces. 

A surface which has been treated closely 
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resembles that imparted, in spark machining 
techniques in that it is composed of a multitude 
of shallow craters giving a satin-like appearance. 
Micro-photographs reveal that these craters are 
lined with hard metal and that the hardening 
penetrates deep into the sub-surface zone. 

One of the new “ Sparcard *’ machines as they 
are known, is illustrated on this page. It has a 


cabinet base in which the transformer and power 
supply equipment are mounted on a sliding base 
which can be pulled out clear of the machine for 
inspection and maintenance purposes. The 
condensers and output side of the circuit are 
accommodated in an enclosure at the top of the 
head of the machine. 


Incorporated in this head 








Machine for applying a thin layer of tungsten carbide 
on the faces of high-speed cutting tools which are 
subjected to chip erosion 


are a voltmeter, ammeter and the switches which 
control the spark discharge. A vibrator imme- 
diately below the head is provided with a micro- 
meter depth control for the fine height adjustment 
of the electrode during working. The electrode, 
usually of tungsten carbide, is clamped in the 
bottom of the vibrator. The complete head can 
be swung round on the main column to leave the 
worktable below clear for work-setting purposes. 
Whilst in operation the head is rigidly clamped on 
the column. 

The main worktable is carried on a handwheel- 
operated, compound table having a longitudinal 
traverse of 12in and a transverse traverse of 
6}in. It is provided with a universal tool holder 
for single-point tools, reamers and milling cutters, 
and milling cutters up to 8in diameter can be 
accommodated. 

Before a cutter or tool is treated it is ground to 
finished form and any dirt, oil or grease com- 
pletely removed. With the tool clamped in the 
holder the electrode is lowered until it is about 
din above the surface to be treated. The current 
is switched on and, by movement of the table, 
the tool is traversed across below the electrode 
to cover the surface area to be hard faced. The 
spark discharge from the electrode is preferably 
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not taken right up to the cutting edge and is 
terminated 0-003in te 0:004in away. This small 
space is left as the hardening would otherwise 
impart a slight roughening effect along the cutting 
edge. Arc discharge is regulated by means of a 
rheostat using the ammeter and the voltmeter to 
maintain a stable condition. Four settings 
of condenser power are provided to give suit- 
able treatment for heavy, medium or fine finish 
tools. Minor irregularities in the surface of a 
tool are automatically compensated by adjust- 
ment of the amplitude of vibrator oscillation. 

A number of firms have carried out tests with 
high-speed tools and cutters hard faced by this 
process, and the maker quotes some interesting 
figures obtained in these tests. It has been shown 
that the performance of treated tools compared 
with untreated tools gave a 70 per cent increase in 
life when machining EN.16 H/T ; a 50 per cent 
increase machining Nimonic 100, and a 70 per 
cent increase machining Nimonic 90. In a series 
of twenty-five tests carried out by the Austin 
Motor Company, Ltd., treated tools had a 40 per 
cent longer effective life ; in thirty-five tests at 
the Bristol Aeroplane Company, Ltd., works, a 
90 per cent increased life ; in seventeen tests by 
British Messier, Ltd., an 80 per cent increased 
life, and in twelve tests by Burton Griffiths and 
Co., Ltd., a 160 per cent increased life. It was 
also found that frequently the performance of 
the tools was improved after regrinding first 
time. This regrinding for sharpening is done on 
the front or side faces of the tool and it is thought 
that in this removal of metal subsequent improve- 
ment in performance results from the hard facing 
being brought right up to the cutting edge. 


Portable Magnetic Drilling Stand 


A USEFUL portable form of drill stand made by 
the Magnetic Equipment Company, Ltd., Por- 
chester, Hants, is illustrated below. This drill 
stand has a magnetic base, by which it can be set 
at the required drilling point on a girder, plate 
or other metallic surface and firmly locked in 
position. The light alloy column of the stand in- 
corporates slideways, and a drill mounting which 
is operated through a rack in these slideways gives 
a drill stroke of up to 10in through a three-lever 
handle. 

These stands are made in a range of sizes 
suitable for #in to 1}in Black and Decker portable 
electric drills. Except in the case of the smallest 





Drilling stand for portable electric drills. This stand 
has a magnetic base by which it is held to the work 


size drill stand the units incorporate a magnet 
control whereby the degree of magnetic hold can 
be adjusted. By reducing the magnetic hold to a 
required amount, the position of the drilling 
stand can be adjusted by sliding it along whilst 
it is still held lightly to the workpiece in overhead 
or vertical drilling operations. 





Heavy Vehicle Gearbox 


A GEARBOX for inputs up to 750 lb-ft has now 
been introduced by David Brown Industries, 
Ltd., for heavy vehicles (disposable loads over 
40 tons); the maximum speed is 220) r.p.m. 
but the maximum power is limited to 280 h.p. 
Built in a cast iron case, it weighs 74 cwt in five- 
speed form, and is also available with a two-speed 
auxiliary train. Supplied normally for left-hand- 
drive forward control, it can be mounted inverted 
in right-hand-drive vehicles. In the main box, first, 
third and the highest indirect ratio use helical 
gears ; second and reverse, which have wheels in 
common, use straight teeth. Either direct-top 
(changes downward 1-70, 1-82, 1-67, 1-72) or 
overdrive (changes downward 1:43, 1-78, 1:93, 
1-73) trains are available in the main box ; the 
auxiliary has a ratio of 1-37, and thus makes 
available ten different ratios with direct top and 
nine with overdrive. 

An interesting feature of this transmission is 
the availability of power take-off in either direc- 
tion. Reverse, in common with the other gears, 
is in constant mesh, the wheels running on roller 
bearings on the main shaft. The power take-off 
is from the reverse idler shaft, which carries not 
only the reverse idler “ D ” (driven anti-clockwise 
by layshaft gear “‘C*’), but also a pinion “ B” 
meshing with the second speed wheel “A.”’ 
“ B” and the reverse idler run on needle rollers 
on the power take-off shaft in opposite directions, 
and either can be engaged ; the drive is slightly 
faster in the reverse direction, the ratios being 
forward 2°46 and reverse 1-8, on the overdrive 
box. Power take-off is available in any gear. 
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The shift pattern is straightforward on the over- 
drive box : — 
1 


ae ae 
but, on the direct-top variant, the highest ratios 


are interchanged. 
Dust Collector 


A pustT collector known as the “ Bahco”’ 
wet cyclone, now made by Prat-Daniel (Stan- 
more), Ltd., Whitecroft, Nailsworth, Glos, 
employs a method of water washing the air. 
The machine is made in three capacities to 
handle 265, 295 and 330 cubic feet per minute of 
air, and is simple and easy to install. Its main 
overall dimensions are Ift 10in diameter by 4ft 
high, and the respective power requirements of 
the three capacities are 0-56, 0:60 and 0-66 h.p. 

The dirty air inlet branch on entering the 
body of the washer is immersed in a water bath, 
so that the dust-laden air and water are sucked 
up by the vortex formed by the cyclone. The 
water is vaporised and a washing action is 
obtained with large quantities of water droplets 
travelling at high speed and turbulence. This 
ensures thorough wetting of the dust and an 
eliminator plate on the outlet of the cyclone 
returns the water and the wetted dust to the 
water bath. The clean air continues upwards 
and passes through a metal filter which removes 
any last traces of water and dust. 

The collected dust can be easily discharged 
in the form of a sludge and a valve at the bottom 
of the tank is provided for this purpose. The 
centre of the cyclone unit is made of stainless 
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steel and other parts in contact with the water are 
protected from corrosion by anti-corrosive paint. 

The wet cyclone is easily moved to any position 
in a shop and can, if necessary, be wheeled away 
to a convenient place for the sludge to be emptied. 


Zero-Energy Reactor ‘‘ Hazel ”’ 


WE learn from the United Kingdom Atomic 
Energy Authority that the new zero-energy 
reactor ‘‘ Hazel ’’ (homogeneous assembly—zero 
energy) is now in operation at the Atomic Energy 
Research Establishment, Harwell. This reactor 
uses enriched uranium in the form of uranyl 
fluoride dissolved in the heavy water which 
serves as a moderator. The reactor core is a 
stainless steel cylinder, 7ft high by 2ft diameter, 
surrounded by a graphite reflector. Pumps 
transport the fuel solution into the reactor 
cylinder from two storage vessels nearby. Control 
of the system is obtained by adjusting the level 
of the fuel solution in the reactor vessel and by 
moving a vertical neutron-absorbing cadmium 
plate into the gap between the steel cylinder and 
the graphite reflector. Two cadmium plates, 
similar to the control plate, act as “ shut-off” 
devices and two additional “ shut-off *’ rods can 
be dropped vertically into the fuel solution in the 
reactor cylinder. Since the reactor is to be 
operated at a power level of less than 1W no 
cooling is needed. ‘ Hazel’’ will be used to 
obtain basic nuclear information. It will be 
recalled that an earlier reactor system, “* ZETR ”’ 
(zero-energy thermal reactor) was used at Harwell 
1c study various solutions of nuclear fuel in 
ordinary water. 









































Direct-top version of five-speed transmission 
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Industrial and Labour Notes 


Economic Survey 


A White Paper entitled Economic 
Survey, 1958, was published on Tuesday 
afternoon. The greater part of this docu- 
ment is taken up by a review of last 
year’s main economic trends, a general 
comment being that 1957 was a year of 
** moderate expansion.’ In real terms, it is 
stated, total final expenditure was 2 per cent 
higher than in 1956. Industrial production 
was about 14 per cent higher on average last 
year than in 1956. 

As to the present position, the White 
Paper says that the change in the trend of 
world economic activity is bound to be of 
great importance for the United Kingdom in 
1958. The possible influences of the recession 
in the U.S.A. are not overlooked, but, the 
Survey comments, “* there are other circum- 
stances which give grounds for anxiety.” 
There is, for example, the substantial fall in 
certain commodity prices ; although this 
is partly a reaction from the unusually high 
level of recent years, it is imposing a strain 
on the trade balances of some primary pro- 
ducing countries. The Survey also suggests 
that world industrial production is likely to 
be lower in the first half of 1958 than in the 
first half of 1957, because the recession in 
the U.S.A. is not likely on this occasion to 
be outweighed by expansion in Europe as it 
was in 1953. 

The Survey stresses that the United King- 
dom’s first problem this year is costs and 
prices. At the end of last year, it points out, 
import prices were 8 per cent lower than they 
were at the beginning. Most of the fall 
occurred in the second half of 1957 and should 
be reflected to some extent in final prices this 
year. In addition, in the last quarter of 1957, 
wholesale prices of manufactured goods were 
stable and the long upward movement of 
United Kingdom export prices was checked. 
Thus, it is stated, there is a good opportunity 
this year to stop the rise in prices which has 
troubled the country for twenty years. This, 
the Survey goes on, is very desirable for social 
and economic stability at home. Moreover, 
it is asserted, ** conditions in overseas markets 
are likely to be difficult and United Kingdom 
manufacturers will be able to succeed there 
only if they can keep prices down.” 


Earnings and Hours 


The Ministry of Labour has published 
the results of its latest inquiry into the 
average weekly earnings and hours of manual 
workers employed in the manufacturing 
industries and some non-manufacturing in- 
dustries in the United Kingdom. The 
inquiry related to the last pay week in 
October, 1957. About 68,500 establishments 
provided information, the number of workers 
involved being approximately 7,000,000. It 
is estimated that the returns received covered 
rather more than two-thirds of the manual 
workers employed at the time of the inquiry 
in the industries concerned. 

In all the industries covered, the average 
weekly earnings in the last pay week of 
October were : men, £12 Ils. 7d; youths 
and boys, £5 8s. 4d.; women, £6 9s. 6d., 
and girls, £4 5s. 2d. In the manufacturing 
industries alone, the figures were: men, 
£13 1s. 2d.; youths and boys, £5 6s. 2d. ; 
women, £6 9s. 1ld., and girls, £4 5s. 7d. 
In the latter group, the industries classified as 
“engineering, shipbuilding and _ electrical 
goods ” made the following return of average 


earnings for the last week of October : men, 
£13 7s. 3d. ; youths and boys, £5 3s. 10d. ; 
women, £7 Os. Ild., and girls, £4 8s. 2d. 
In the manufacturing industries generally 
the average hours worked during the week 
surveyed were : men, 48 hours ; youths and 
boys, 44 hours ; women, 41-3 hours, and 
girls, 42-2 hours, the figures: for all the 
industries examined being 48-2 hours, 44-5 
hours, 41-2 hours, and 42-1 hours, respec- 
tively. 


Changes in Wage Rates 


The changes in wage rates in the 
United Kingdom which have been reported 
to the Ministry of Labour as coming into 
operation during February, resulted in an 
aggregate increase of about £287,000 in the 
weekly full-time wages of 1,593,000 work- 
people. Among those who received increases 
were workers in the building and civil 
engineering industry, where sliding scale 
arrangements based on the index of retail 
prices added 1d. an hour to the rates of adult 
workers. There were also small increases to 
workers in the iron and steel industry as a 
result of sliding scale arrangements. In the 
first two months of this year, changes in wage 
rates led to an aggregate increase of £389,100 
in the weekly full-time wages of 2,078,000 
workpeople. In the comparable months of 
last year there was a net increase of £418,000 
in the weekly full-time rates of wages of 
2,271,000 workpeople. At the end of 
February, the index of rates of wages (January 
31, 1956=100) stood at 113 for all workers, 
indicating a movement of one point upwards 
since last October. 


Fighting Inflation 
This week, the Federation of British 
Industries has published a booklet (price 2s.) 
entitled Fighting Inflation. It restates briefly 
the Federation’s analysis of this country’s 
post-war economic difficulties and the 
remedies needed to overcome inflation. 

The Federation urges that a wider under- 
standing among all ranks of management of 
the causes of inflation and of what must 
still be done to master it “* is one of the vital 
elements in achieving lasting success.” The 
booklet says it would be surprising if inflation 
could, after twelve years, be conquered 
easily ! Even now, it is added, the medicine 
of dear money must be accompanied by all 
the other measures for relating purchasing 
to the output of goods and services “ if it is 
to be effective without causing the patient 
too much discomfort.” How long the medi- 
cine must be taken, the F.B.I. comments, is 
partly within the patient’s power to decide. 
As a nation, the stronger we can stand it, 
the smaller the dose we need take. As people 
in industry, we must increase production in 
every way possible—by better leadership, 
management, co-operation, technical train- 
ing, welcome for new techniques—in order 
to reduce the need to restrict the volume of 
purchasing power. As employers, the book- 
let goes on, we can discipline ourselves in 
exploiting the power given by sellers’ markets 
to force up prices, and as employees, the 
power in conditions of over-full employment 
to force up wages. 


Recruitment and Training of Young Workers 


On Thursday and Friday of last week, 
the British Employers’ Confederation held a 
conference at Torquay to discuss the issues 


raised for employers by the Carr committee’s 
recently published report Training for Skill. 
Lord McCorquodale, a vice-president of the 
Confederation, opened the proceedings, 
remarking in his address that the previous 
technical lead of the countries of the west, 
and in particular of the U.S.A. and ourselves, 
was now being challenged. Moreover, the 
pace at which new scientific discoveries were 
being made and at which they were being 
applied in industry was accelerating. 

In the past, Lord McCorquodale said, this 
country’s industrial position had been based 
in part on pioneering ability in the field of 
pure science and in part, also, on the high 
standards of skill in desiga and craftsmanship 
which had established a reputation for quality 
in industrial production. But what had to 
be considered now, he added, was whether 
British industry was keeping pace with the 
times and with its competitors in the arrange- 
ments it made for the education and training 
of craftsmen and other manual workers. 
Lord McCorquodale then discussed how 
current trends in industrial development 
should influence the employer’s approach to 
industrial education and training. Much 
thought, he said, had already been devoted 
to the developments broadly described as 
automation and it had been generally agreed 
that the effect would be to increase the 
number of technicians and of skilled mainten- 
ance craftsmen and to reduce the numbers 
of lower grade clerical workers and of 
unskilled manual workers. Insofar as main- 
tenance craftsmen were concerned, all indus- 
tries tended to rely on some classes of these 
workers being trained in the industries in 
which most of them found employment, and 
that could be expected to continue. In some 
cases, however, Lord McCorquodale com- 
mented, the loss of skilled workers to other 
industries in that way was one of the biggest 
single causes of wastage of what might be 
called the parent industry’s supply of such 
workers. 


British Standards 


The British Standards Institution's 
Yearbook for 1958, which has just been 
published, shows that the total number of 
standards issued between the Institution’s 
foundation in 1901 and the end of last year 
exceeded 3000. The book contains a 
numerical list and brief descriptions of all 
standards current on December 31, 1957. 
Apart from British Standards and Codes of 
Practice, the book also lists the publications 
issued by the International Organization for 
Standardization (ISO), the International 
Electrotechnical Commission (I.E.C.), and 
the International Commission on Rules for 
the Approval of Electrical Equipment 
(C.E.E.). All these publications are available 
for purchase from the B.S.I. sales branch. 
Other sections of the book detail a number of 
B.S.I. services, from the list of industries 
for which “sectional lists” of current 
standards are published to the “ approval 
services” provided for United Kingdom 
manufacturers who export to Canada. There 
is also a comprehensive index in which all 
British Standards are listed according to their 
subjects. 

The Yearbook, which costs 15s. (plus 
Is. 6d. postage), may be obtained from the 
British Standards Institution, 2, Park Street, 
London, W.1. 
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Transistorised Television Transmitter 


There will be used for an outside broadcast 
from Brands Hatch motor racing circuit on 
Easter Monday by Associated-Rediffusion, a 
French C.S.F. portable television transmitter. 
This transmitter weighs only 60 lb and will be 


The complete transmitter in the form shown here has a range of about 7 miles. 
The aerial blades are flexible, and a wooden rod can be plugged into the boss 
at the centre to prevent the top element being blown down. It will be noticed 
that the aerial mast is braced by a bracket at its root and the electrical 


junction is not strained 


taken round the circuit in a small sports car ; it 
does not require the ignition circuit of the carrier 
vehicle to be screened or even suppressed. The 
unit has been modified by C.S.F. to provide the 
British 405-line picture, and radiates on 
Channel 9. 

The basic portable equipment consists physic- 
ally of three separate units—the camera itself, 
which is held in the hand, the camera control 
unit, and the power pack ; the latter two are 
carried in a lightweight cradle on the operator’s 
back. 

The camera contains a standard “‘ Vidicon”’ pick- 
up tube, together with its optical lens system and 
scanning and focusing coils, and a two-valve 
video pre-amplifier; it is connected to the 
camera control unit via a small flexible multi- 
cable. There is an optical viewfinder attached to 
the side of the camera and a zoom lens is provided 
for use if desired as an alternative to the inter- 
changeable field lenses. The entire optical system 
is of the standard 16mm type. 

The camera control unit is in three parts, i.e. 
the control unit proper, the synchronising 
generator, and the low-power transmitter. The 
control unit proper contains the main video 
amplifier, scanning and synchronising pulse 
generators, mixing circuits and the preset 
controls. The controls provided are: target 
voltage, beam current, black level, video gain 
and picture size, hold and shift controls. The 
electrical beam focus control is on the camera 
itself. The synchronising generator, which is 
fully transistorised, is so small that it has been 
built into the lid of the control unit. It contains 
thirty-two transistors and forty-two germanium 
diodes ; the function of this unit is to supply 
timing pulses to the control unit for the purpose 
of triggering the scanning, blanking and synchron- 
ising pulse circuits, so that the various com- 
ponents of the picture signal are put together in 
the correct sequence. The low-power transmitter 
feeds about one-tenth of a watt to the aerial, 
and the resulting signal may be picked up within 
a distance of about 100 yards. For these three 
systems the control unit uses only eleven valves. 

The power unit contains a transistorised h.t. 
unit and a 20Ah, 12V silver-zinc battery giving 
a running time of three to four hours. Where a 
range of a few miles is required a high-power 
transmitter, having an output of SW, is available. 
This is in two units—the transmitter itself and a 
power pack very similar to that described above. 
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The two units are mounted on top of the other 
pack-borne components, and are included in the 
quoted weight of 60lb. A small flexible aerial 
is fitted to the top of the transmitter in use. 

Extensive tests have had to be carried out to 
discover the most suitable kind of receiver for 
use with this camera ; good sensitivity and a 
first-class automatic gain 
control system are es- 
sentials. The best per- 
formance in these re- 
spects, we are advised, 
would appear to be 
given by the Murphy 
receiver Model VR 97, 
while the Alba portable 
Model 909 is used for 
setting up and checking 
equipment. The need 
for a highly developed 
a.g.c. results from the 
absence of an electronic 
light control on the 
camera; our illustra- 
tion shows that there is 
a simple optical view- 
finder, on which the 
black knob near the 
bridge of the operator’s 
nose adjusts the inclina- 
tion of the telescope 
relative to the camera 
lens axis for different 
ranges. The optical 
focus control is the 
small lever running 
down from the lens 
towards the operator’s 
hand. 

The frame synchronis- 
ing pulses of this trans- 
mitter are slightly different from those in general 
use, and this may give rise to a raggedness of the 
top or bottom edges of the picture ; it is, how- 
ever, possible to modify these pulses at the relay 
stage if this is found necessary. With a moving 
transmitter those defects which are eliminated 
by choosing the site and attitude of the aerial, 
such as reflections, naturally need particular 
attention. Special receiving aerials to work with 
the mobile transmitter have been constructed 
and installed by Wolsey Aerials, Ltd. 


Heavy-Duty Lathe 


Our illustration shows the model “‘ PR”’ heavy- 
production lathe made by Fratelli Morando 
and Co. Metalmeccanica S.p.A., Corso Traiano 
145, Turin (agent: Industrial Sales, Ltd., 25, 
Barton Arcade, Deansgate, Manchester, 3). The 
lathe is produced in three sizes with centre 
heights of 24in, 27in and 3lin, corresponding 
to swings of 50in, 55in and 6lin over the bed, 
and 37in, 43in and 5OQin over the cross slide. 
Distances between centres range up to 395in. 
In what follows we shall confine ourselves to a 
description of the largest machine, the “* PR75.”’ 
This can be fitted with a 59in diameter face plate. 
The 40in wide bed carries a 46in long saddle 
fitted with a cross slide which, for taper turning, 
can travel up to 16in. The toolholder takes tools 
of 2%in by 1#in section. 

The headstock spindle is driven by a 50 h.p. 
motor through belting. The drive from the 
motor is unidirectional, reversal being obtained 
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through a pair of hydraulically-operated disc 
couplings actuated by magnetic valves. A 
hydraulic brake for stopping the spindle is fitted. 

Spindle speeds, of which there are twenty-four, 
range from 1-5 to 300 r.p.m. over sixteen steps 
on the standard range and eight steps of 2 to 400 
r.p.m. on the high-speed range. The case- 
hardened, chrome-nickel steel spindle has a 
front bearing diameter of 8in and a 4in bore. It 
is fitted with a standard American 15in nose and 
No. 100 metric taper. It is supported in two 
points near the front end by adjustable preloaded 
taper roller bearings, and by a plain roller bearing 
at the rear end. In this way, considerable rigidity 
is achieved. Over the lower range of speeds the 
spindle is driven through the face plate internal 
gear, while in the higher range the drive is through 
a Straight spur gear fitted between the two taper 
roller bearings, thus reducing the effect of bending 
stresses. 

The headstock controls are centralised and are 
stated to be simple and foolproof. Selection of 
the twenty-four spindle speeds is by means of a 
handwheel, two separate and coaxial levers being 
used to engage the pinion with the internal gear 
for the sixteen lower speeds, or, alternatively, 
the eight higher speeds. These levers are inter- 
locked by a safety device in order to prevent both 
being engaged at the same time. A _ three- 
position lever transmits motion to the feed box, 
with ratios 1 : 1/neutral/8 : 1, the last mentioned 
being used for fast feeds. Other controls are 
arranged on a panel, and comprise the motor 
starting and stopping buttons, power indicator, 
spindle forward motion, reversal, and stop brak- 
ing, and the light signal. Inching movement is 
obtained by appropriately setting the forward and 
reverse buttons. 

On the lower half of the headstock is mounted 
a diagram showing the feeds obtainable from 
various lever settings, together with a simple 
rotatable calculator for directly determining the 
cutting speed to be used with a given diameter of 
the workpiece. The headstock is scavenge-lubri- 
cated, by means of an oil tank situated in the 
machine bed just underneath the headstock, from 
where a pump supplies oil to the various lubricat- 
ing points. On the feed box are arranged a lever 
to change from Whitworth to modal and 
metric threads, a selective handwheel and coaxial 
engagement lever, and a lever for reversing or 
disengaging the lead screw motion. Various 
warning lights show the state of the oil circulation. 

Like the headstock gears, the feed-box gears 
are made from case-hardened and ground nickel- 
chrome steel. They run in an oil bath. 

Segmental inserted slideways are used on the 
lathe bed. They are made of “‘ Meehanite ”’ cast 
iron, hardened to approximately 450 Brinell. It 
is claimed that this method of construction 
possesses certain advantages over flame or 
induction hardening of the ways, avoiding both 
uneven hardening and the generation of high 
internal stresses. The whole length of the bed 
rests on the floor, thus increasing the stiffness. 
Particular attention has been paid to the free 
discharge of chips, through openings at the rear 
of the bed. 

The apron is of sealed and self-contained 
design. Transmission of movements to the lathe 
saddle is accomplished through electro-magnetic 
couplings and suitable gears actuated by the 
crosshead manual control, positioned in a slanted 
position on the right of the carriage close to the 
respective push buttons of the head control panel. 


Production lathe equipped with special tailstock for boring operations 
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A special device for controlling quick travel 
can be fitted if required. It is driven by an electric 
motor directly attached to the feed-box side, 
the motor being fed through a special cable fixed 
on the rear side of the lathe bed. This device also 
is actuated by the above-mentioned system of 
electro-magnetic couplings and is controlled 
by another crosshead manual control located 
close to the previous one. 

Suitable safety devices are provided for all 
controls in order to avoid incorrect operation 
and for the case when during machine operation 
some unforeseen troubles may be encountered. 

Lubrication is performed by means of a piston 
pump, which draws oil from the oil reservoir and 
delivers it to the bed slideways and to other 
moving components. 

For boring operations, an extra long tailstock 
can be supplied, as shown in our illustration. 
Sliding along the bed on an inverted ** V’’ the 
tailstock can be firmly locked by means of two 
clamping bolts and a ratchet paw! which engages 
with a rack inside the bed. This design of tail- 
stock is power operated. The scope of the lathe 
is increased by the addition of the ‘* Hydra- 
Power ”’ copy unit, which can be made either by 
front mounting or by rear mounting on the cross 
slide back bearing. 


Heavy Transporter Wagon 


Early in 1957, the Brown, Boveri Company of 
Baden (Switzerland) had to move a large stator 
for a 214MVA generator from its Miinchen- 
stein plant to Frimmersdorf (German Federal 
Republic). The problems in connection with 
this transport were manifold, since the stator, 
with a diameter of 13ft and an overall length of 
33ft, weighed about 205 tonnes. The Swiss 
Industrial Company of Neuhausen/Rhine Falls 
(SIG) studied the complex transport problems 
involved in close co-operation with the Swiss 
Federal Railways. 

After consideration of the difficulties they had 
to cope with, the Swiss Federal Railways accepted 
a new conception of a special-purpose wagon, 
namely, a vehicle consisting of two halves, each 
resting on three six-wheel bogies of uniform 
design and with a wheel base of 1Ift; these 
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halves are coupled directly together when the 
whole unit is running light. Under service con- 
ditions, the payload, suspended by means of 
fulcrums, forms a self-supporting part of the 
integral load-carrying structure and is pro- 
portionately distributed to the six bogies by two 
pairs of equalising girders, resting in swivel and 
ball bearings. As shown in Fig. 1, in each of these 
bearings rests one end of another bridge piece 
of similar general construction, built up of 
all-welded plate work and rolled sections 
strengthened by diagonal bracing. 

Special consideration had to be given to the 
fact that clearance of the track varies often owing 
to such obstacles as bridges, tunnels and curves, 
which also limited the axle load, overall width and 
weight per running metre (maximum width of 
ordinary railway stock 10-4ft). An appropriate 
hydraulic system has been developed by SIG 
to pilot the load through such bottlenecks by 
displacing it laterally 1-15ft on each side. These 
delicate manceuvres are directed from two 
observation stands equipped with the necessary 
instruments and apparatus mounted on each 
rolling part. 

Each bogie has been equipped with a complete 
air brake system and with an additional hand 
brake device acting by means of the same levers. 
In addition, when no extra-heavy loads have to 
be carried, the bogies may easily be fitted in 
pairs to normal well wagons. 

The main data are as follows : 


Load capacity . 270 tonnes 


Deadweight ate 
Length (without load, both parts joined together) ..._ 110ft 
Maximum speed : 

Loaded ... ... . 25 m.p.h. 

Unloaded La nae ead. bad... one . 37 m.p.h. 
I. nce. Lee nse) ce ene.) 2e0c wat 18 
Axle load Kes . 20 tonnes 
oad : 

Maximum length ... ... ... . 32-8ft 


13-1ft 
1-1Sft 


Maximum diameter SS) RR TOR RL 
Maximum lateral shift of load on both sides 


The existence of such a special transporter 
wagon greatly influences the design of new 
power plant, since the electrical industry is in a 
position to build stators up to a weight of 270 
tonnes, and project turbo-generators for a 
capacity of about 300MVA. Hitherto such 
equipment had never been constructed owing to 
the restricted possibilities of transport. 


















Fig. 1—Eighteen-axle transporter for loads up to 270 tonnes. When empty, the two halves of the 
wagon are joined together in the middle 















Ry 2a aes eS 6 Ce It can carry loads up to 10m long and 4m 
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Verein Deutscher Ingenieure 


By the choice of the general theme for this 
year’s main congress, “ Designing as Creative 
Work of the Engineer,” the Verein Deutscher 
Ingenieure plans to bring before a broader public 
the importance of the designer and his work, a 
subject which it is felt does not usually receive 
the emphasis which it deserves. The congress 
will be held during the period June 9-12 in 
Cologne, and will open with an annual general 
meeting of V.D.I. members. The following day, 
June 10, will be devoted to a symposium of the 
various aspects of the principal topic, and in the 
afternoon there will be three main lectures, 
entitled ** Designing—a Synthesis of Inner Con- 
templation and Outward Necessity,”’ “ Calcu- 
lating Machines and Electronic Calculators as 
Aid to Design,’’ and ‘“ Design and Research.” 
On June 11, a number of sectional meetings will 
take place, dealing with choice of materials, 
production tools for automation, control of 
vibrations in prime movers and machine tools, 
and a number of topics from the fields of civil 
engineering, vehicle design and materials hand- 
ling, and instrument engineering and control 
technology. The last day will be devoted to a 
number of works visits. Those interested should 
write to the Secretariat of the V.D.L. Prinz- 
Georg-Strasse 77/79, Diisseldorf. 


Power Plant Study Days 


The “ Association des Ingénieurs Electriciens 
sortis de l'Institut Electrotechnique Montefiore ”’ 
is to have a series of International Study Days 
on Modern Thermal and Hydraulic Power 
Stations during the period May 27-31. 

These study days will be devoted to the dis- 
cussion of reports submitted by foreign and 
Belgian specialists, on subjects concerning 
boilers, steam turbines, hydraulic turbines and 
alternators. Numerous American, British, 
French, German, Swiss and Belgian reporters are 
taking part, and their reports will be published 
and sent to all participants before the opening of 
the study days. Official languages will be 
French, English and German, and the meetings 
are to be held in the “ Palais des Congrés,”’ 
Liége. Technical visits and a tour to the Brussels 
International Exhibition are planned, as are 
entertainments for the ladies accompanying the 
members. Full details are available from the 
Secretary, 1, rue de Spa, Liége (Belgium). 


International Technical Co-operation 


On the initiative of State Secretary Professor 
Leo Brandt, an Institute for International Tech- 
nical Co-operation has been formed at Aachen 
Technical University, of which Dipl.-Ing. D. H. 
Schwencke has been appointed director. The 
work of the Institute, according to Press reports, 
will at first consist in assembling comprehensive 
documentation from international scientific 
and technical literature. Research activities will 
concern the increase in productivity in agricul- 
ture, the crafts and industry, and the planning 
of water and energy resources, transport schemes 
and the exploitation of raw materials. The 
Institute aims at making known in Germany 
the requirements of underdeveloped countries, 
on the one hand, and, on the other, broadening 
the awareness in those countries of German tech- 
nical achievements, It will also try to help the 
shortage of specialists by sending out young 
qualified people and giving scholarships to 
students from abroad. 


Mechanical Vibrations Congress 


The Verein Deutscher Ingenieure announces 
that its Vibrations Technology Section will be 
holding a congress in Stuttgart on April 17 and 
18. Twenty-one lectures will be delivered, dealing 
with the mathematical treatment of vibration 
problems, vibrations in vehicles, general ques- 
tions, including physiological effects, and noise 
abatement. The congress will be preceded 
by works visits on April 16. Those wishing to 
attend the congress should write to the VDI 
Secretariat Diisseldorf, Prinz - Georg - Strasse 
77-79, Abt. O ; tel., 443351, Extension 258. 

























The American Scene 


IMustrated on the right is a pre-production example of the 
F8U-2 versionof the Chance Vought ‘‘ Crusader ’’ which 
made its first flight recently. The engine is a later model of 
the twin-spool Pratt and Whitney ‘‘ J.57 ”’ used in the F8U-1 ; 
airframe differences are the two ventral fins visible below the 
after fuselage (the ground- or deck-attitude is very conservative 
due to the variable incidence wing) and a pair of intakes for 
afterburner cooling air. It is reported that the projected 
use of a rocket engine on the F8U-3 or later aircraft has now 
been discarded; various British turbo-jets were considered, 
and a Rolls-Royce engine may be used. 
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Being assembled in the Watford works of Savage 
and Parsons, Ltd., is a ‘* HI’’ floodlight for 
illumination of the Niagara Falls. In front of the 
lamp house, which is made principally of ‘* Birma- 
bright ’’ light alloy, can be seen a platform to 
carry the colour filter, which will have five dyed 
cellulose acetate screens, each moved by its own 
electric motor ; the colour units are being built 
by Tooltech, Ltd., of London, N.W.5. The 
floodlighting scheme (which was described on 
October 4, 1957, page 509) is being designed and 
executed by The General Electric Company, Ltd., 
of England, the main contractor for the whole 
scheme. 


A ‘* Jupiter C”’ is seen below being assembled 
to act as a launching vehicle for the U.S. Army 
** Explorer ’’ satellite. The first stage, a ‘‘ Red- 
stone ”’ ballistic missile, less warhead and modified 
to burn a hydrazine-base fuel in its fixed-chamber 
engine, is here being fitted with the nose cone 
which rotates the spin launches of the second, third, 
and fourth stages at 750 r.p.m. at launching. 
Spin stabilisation is essential for the unguided 
later stages, since the second and third comprise, 
respectively, eleven and four  solid-propellant 
rockets and are liable to off-set thrust due to failure 
of one charge to ignite. The final rocket is in 
unit with the instrumentation package of the 
satellite and has a blunt, stainless steel nose. 
The United States has now launched two 
** Explorers,’’ one successfully, and four ‘* Van- 
guards,’’ two having entered orbit. 
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Shippingport Atomic Power Station 
in Pennsylvania 


BY OUR AMERICAN EDITOR 


No. IlI—{ Concluded from page 485, March 28 ) 


The first American full-scale atomic power station devoted exclusively to peaceful 
uses began operation in December, 1957. The station is situated on the Ohio River 
at Shippingport, Pennsylvania, about 25 miles from Pittsburgh, and was built jointly 
by the Duquesne Light Company, the Westinghouse Electric Corporation and the 
U.S. Atomic Energy Commission. The plant employs a pressurised light water 
reactor and utilises turbo-electric generating equipment of conventional design. 
The power station is already producing a net output of 60MW and is expected 
eventually to turn out at least 100M W of electricity. 


T= function of the emergency shutdown system 
is to prevent the nuclear source from destroying 
or damaging itself. To perform this function 
the system must eliminate the possibility of any 
condition wherein the reactor generates more 
power than the load can absorb and the plant can 
safely handle. The action of the shutdown 
system is to reduce the source power level in 
anticipation of a damaging energy-conversion 
process. The paramount requirement on a 
nuclear-reactor shutdown system is reliability. 
A system is considered reliable if it provides 
action when, and only when, such action is 
warranted. Accordingly, the objective in design- 
ing the P.W.R. emergency shutdown system was 
to provide a system that protects the reactor 
against all damaging conditions, while in no 
way affecting normal plant operation, by 
utilising the scramming function of the control- 
drive mechanism. 

If the emergency shutdown system is to be 
reliable, it must receive accurate information 
concerning the status of the plant and correctly 
interpret, transmit and respond to this informa- 
tion. Since all the conditions that endanger the 
reactor are manifested by excessive core tem- 
peratures, the shutdown system signals must 
relate to temperature directly or to plant 
variables that can be correlated to it. The 
limitations imposed by presently availiable 
temperature detectors make the direct core 
temperature signals inadequate for shutdown. 
Shutdown signals must therefore be obtained 
from the behaviour of variables that determine 
the core temperatures. The time required to 
detect, transmit and actuate a shutdown signal 
is of the utmost importance because it determines 
the maximum permissible ratio of steady-state 
plant power output to maximum safe transient 
output. In the P.W.R. the steady-state power 
limits have been extended very close to the 
transient limits, and, therefore, the need existed 
for a fast-responding shutdown system. 


CONTAINER STRUCTURE 


The nuclear part of the power station is housed 
in four steel plant containers, which, in turn, 
are placed in concrete compartments partially 
below ground level. The reactor vessel is in 
a spherical shell 38ft in diameter with an 18ft 
cylindrical dome on the top to accommodate 
the extra height of the control-drive mechanisms. 
Situated on each side of the sphere is a SOft 
diameter cylinder, 97ft long, in which are placed 
two of the primary coolant loops and their 
associated equipment. An additional auxiliary 
container is situated between the nuclear equip- 
ment containers mentioned above and the 
turbo-generator. This container is a cylinder 
5O0ft in diameter and 147ft long. It holds the 
coolant pressurising tank and other minor 
auxiliary equipment. All of these containers are 
inter-connected by several 8ft and 12ft diameter 
ducts. The total gross volume is 600,000 cubic 
feet, and the net free volume is 473,000 cubic 
feet. 

The plant container air-cooling system is 
designed to control the air temperature within 
the plant container to 122 deg. Fah. maximum and 
to provide means for filtering all air exhausted 
from the plant container. Access to the vapour 
container is permitted and interlocking access 
doors are provided so that the integrity of the 


container is not jeopardised by conventional 
entrance doors. 

The problem of containment is derived from 
safeguard considerations for the protection of 
personnel against radioactive fall-out outside of 
the 400-acre Shippingport exclusion area. The 
container is designed to prevent the escape of any 
radioactive gases or vapour containing fission 
products that may be accidentally released as a 
result of any major plant casualty. The fission 
products normally remain in the fuel elements. 
They will only be released in any major quantities 
if a significantly large number of fuel elements 
fail during operation or if a large part of the core 
should melt. Both cases must be accompanied by 
a major primary coolant system boundary rupture; 
and in addition, the second case must be caused 
by a combination of high residual heat and loss 
of coolant. Both cases are considered as highly 
unlikely, but until more definite information is 
obtained, it is an eventuality against which some 
protection is desirable. 

The container is designed to handle the release 
of the energy in the approximately 20,000 gallons 
of primary coolant water at 535 deg. Fah. average 
temperature and 2000 Ib per square inch pressure, 
the heat energy stored in the metal of the plant, 
and the energy of the worst conceivable chemical 
reaction between the zirconium and _ water. 
The pressure build-up in the container will vary 
in both magnitude and time, depending on the 
size of the break in the coolant system. The 
additional transfer of heat energy to the water 
for an intermediate-sized break makes this the 
worst case. The maximum pressure reached 
for the design volume is slightly over 50 Ib per 
square inch. If a rupture of the system occurs, 
a few seconds thereafter a spray will be started, 
and this will cause the pressure to decrease more 
rapidly after the first few seconds. This reduction 
of pressure makes it possible to take care of any 
likely chemical reaction between the zirconium 
and water, as this component of the total pressure 
comes into play only after an appreciable delay. 
With an adequate spray the total pressure will be 
no higher than the original peak. 

The radiation level permitted throughout the 
plant varies depending on the amount of access 
required for operation or maintenance. In 
operating spaces the radiation level is held to 
less than 2 milli-réntgen per hour. In spaces 
where only intermittent access is required the 
radiation is maintained at less than 5 milli- 
rontgen per hour. Areas, however, which must 
be occupied very infrequently and for short 
periods of time may have a radiation level as 
high as 50 milli-rontgen per hour. The reactor 
vessel is surrounded by an annular neutron shield 
tank providing a 3ft thick water layer. Other 
internal shields, such as those provided between 
the loops, are made of concrete. In general, the 
external shield consists of the concrete structure 
surrounding the plant container. The thickness 
of the concrete required for structural purposes 
in supporting the load of earth en the outside is 
sufficient for biological shielding except in a very 
few places. Radiation-monitoring equipment is 
provided as required throughout the plant area 
to determine the existing radiation levels and to 
warn the operating personnel of any unusual 
conditions. 

The fuel-handling building, which is the largest 
building on the site, is 44ft wide, 182ft long and 
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has an overall height of 60ft. This building and 
the fuel-handling facilities are shown in Fig. 12 
(ante). A 100-ton crane is provided for removing 
any fuel assembly or group of assemblies or for 
rearranging them, either through the fuel ports 
in the closure head, or with the head removed. 
The fuel assemblies are removed from the reactor 
vessel under water and moved to the appropriate 
section of the canal for storage, disassembly, 
repair or examination. 


TURBO-GENERATOR 


The non-nuclear portion of the Shippingport 
power station is unconventional in many 
respects. It utilises saturated steam at low 
pressure, and this pressure is not constant but 
rises substantially as the load is reduced; due to 
the requirements of the nuclear portion, the 
station service power supply is much greater than 
is customary for a plant of this rating, and a 
small separate diesel-engine-driven generator is 
also provided for extreme emergencies; and the 
control, although employing a standard turbine 
governor, must recognise that the heat source is a 
= instead of a boiler fired by combustible 
uel. 

The turbo-generator is rated at IOOMW 
maximum capability and is a single-cylinder, 
1800 r.p.m. unit with a direct-connected exciter. 
The turbine has three points of steam extraction 
for feed-water heating. Steam is admitted at 
some distance from the thrust-bearing end of 
the rotor, flows toward the thrust-bearing, and 
passes to an external moisture separator. It then 
passes back into the turbine at a point near the 
original point of entrance, from which it flows 
in a direction away from the thrust-bearing to 
exhaust at the coupling end. The cylinder barrel, 
between blade rows, is lined with stainless steel, 
and all blades have been Stellite-faced on the 
leading edges wherever the moisture content of 
the steam exceeds 6 per cent and the blade-tip 
speed is 900ft per second or higher. These 
precautions are expected to minimise the effects 
of wet steam on the life of the turbine parts. 

The full-load-throttle steam pressure is 545 Ib 
per square inch gauge, and the corresponding 
feed-water temperature is 342 deg. Fah. The 
moisture content at the second extraction point, 
where the moisture separator is situated, is about 
11-6 per cent, and this is reduced to approxi- 
mately 1 per cent once the steam is returned to 
the turbine. Under these same full-load con- 
ditions the exhaust moisture is about 13-2 per 
cent. This information, together with perform- 
ance heat rates, is shown in the table below for 
two loads, and the turbine steam-cycle diagram 
is shown in Fig. 13 (ante). 

Gross Generator Lend 
00M 


79-3MW 
Turbine heat rate, gross B.Th.U. 


per kWh ‘ 11,272 11,385 
Throttle pressure (ib per square inch 

absolute) 620 560 
Throttle flow ('b per hour) 987,350 1,286,900 
Boiler feed temperature (deg. Fah.) 325 342 
Condenser vacuum (in Hg) ... 1-5 1-5 


As load is reduced pares under normal con- 
ditions of extraction and exhaust back-pressure, 
the steam flow, the heat transmitted in the boiler 
heat exchangers, and the temperature difference 
from coolant to steam all become less. Except 
during transients, the mean temperature of the 
reactor primary-coolant water remains constant, 
and hence the boiling water temperature and 
pressure rise. This rise is approximately linear 
and reaches a maximum of 870 ib per square inch 
gauge at zero steam flow. The thermal efficiency 
of a simple condensing cycle utilising steam at 
545 Ib per square inch gauge saturated and 
exhausting at 14in Hg absolute is 26-5 per cent. 
This is raised to 29-5 per cent by converting to 
the regenerative cycle. Since the thermal losses 
of the reactor and its appurtenances are low, the 
turbine-cycle efficiency after allowance for 
auxiliary requirements may be considered for 
practical purposes to be the thermal efficiency of 
the overall plant. 

The station-service power requirements are 
about 6000kW for the nuclear portion of the 
station and 3500kW for the turbo-generator 
portion. The principal items in the former are 
the four primary-coolant pump drives totalling 
4800kW. In the turbo-generator portion, the 
largest auxiliaries are the main-condenser circu- 








lating-water pumps, of which there are two at 
900 h.p. each. These pumps operate at a sub- 
stantially higher head than is usual for such 
pumps, due to characteristics of the terrain and 
the plant elevation required due to occasional 
floods of the _ River ee this point. vo 
turbo-generator is of the “ outdoor” design an 

is situated on a deck, below ve ow —— 
and auxiliary equipment are ho 5 semi- 
gantry crane operates above the deck for handling 
the turbo-generator equipment for maintenance 
purposes. The main and station-service trans- 
formers are situated at ground level along the 
river side of the turbine structure. To protect 
the turbo-generator and personnel in this area 
from the effects of a possible transformer-oil 
fire, a heat-resisting barrier has been placed along 
the turbine side of the transformer area. 

The station-service buses supplying power for 
the auxiliaries in both the nuclear and turbo- 
generator portions of the station are arranged in 
four sections, two served from separate secon- 
daries of a transformer connected to the main- 
generator leads, and two served from separate 
secondaries of a transformer connected to the 
138k¥ transmission bus. The four primary- 
coolant pumps are then served, one from each of 
these four sections, and supply to other auxiliaries 
is divided among them in such a way as to provide 
maximum security of service. A diesel-engine- 
driven generator of 750kW capacity has been 
provided to operate certain essential plant 
components in the remote possibility of total loss 
of other power sources. These components and 
their functions are: coolant pumps for reactor 
decay heat, emergency lighting, storage-battery 
charging, and turbo-generator turning-gear 
operation. 

A single control room has been provided for 
grouping the control of the reactor and its 
appurtenances, the turbo-generator station ser- 
vice and the outgoing power circuits. The 
principal electric circuits and piping arrangements 
for steam and water are shown pictorially on the 
control boards, with equipment, processes, 
switches and valves shown, and suitable indicating 
lights placed thereon. 


OPERATION OF POWER STATION 


The Shippingport Power Station was designed 
to meet certain conditions which were defined to 
cover the following basic requirements: (1) Over- 
all performance with respect to load-changing 
ability should equal that of the average high- 
pressure steam power station using conventional 
boilers; (2) load-response characteristics of the 
nuclear portion of the station should provide 
for stable operation during system emergencies 
of normal magnitude; and (3) the range of load 
changes and rate of response to load changes 
should permit the nuclear station to assist other 
stations in regulating the output of the Duquesne 
Light Company grid system. The conditions 
stated for the emergency limits are as follows: 
(1) Loss of the largest operating unit with the 
system operating isolated from the  inter- 
connection. Shippingport must increase its 
output 15 per cent, or 15MW for this condition. 
(2) Loss of a fully loaded tie line or one of several 
large substation loads. This emergency involves 
the loss of 1OOMW to 125MW, and Shippingport 
must reduce its output about 12 per cent, or 
12MW. The conditions for normal load-change 
limits are as follows: (1) A change of 10 per cent 
of the system load regulated on 50 per cent of 
the operating capacity requires a 20 per cent 
load change of the Shippingport output; (2) a 
load change due to automatic load control will 
be limited to an increase or decrease of 20MW 
and will occur at an average rate of 24MW per 
minute; and (3) a load change due to manual 
control will be limited to an increase or decrease 
of 15MW for a block change. Further load 
changes will be limited to an average rate of 
3MW per minute. an 

The load-changing characteristics of the 
overall station are comparable to those of 
conventional power station equipment. The 
reactor proper, having a negative temperature 
coefficient of reactivity, is essentially  self- 
regulating, and possesses a stability during load 
changes in excess of that found in conventional 
coal-fired utility equipment. The station has a 
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range of automatic operation extending from 
20 to 100 per cent of full load. When operating 
within these limits, it is capable of following 
daily system-load changes at an overall average 
rate of 3MW per minute, and of accepting load 
swings of 20MW maximum at a rate of 24MW 
per minute. Also, it can handle a proportional 
part of the step-change load swings imposed on 
the various stations by casualties occurring within 
the grid system. 

The start-up and shut-down requirements 
compare favourably to those of conventional 
power station equipment. The time required for 
the station to reach the operating range from a 
cold shut-down condition is approximately 
34 hours; following an overnight shut-down, 
1? hours are required. The time necessary to 
perform these operations on conventional equip- 
ment of this size is 54 and 24 hours, respectively. 
The required time for shut-down of this and 
conventional power station equipment is essen- 
tially the same; however, provision must be made 
in this station to remove heat that is generated 
by the reactor for a period of time following 
shut-down. 

The test programme planned for the first few 
years of operation may prevent the maximum 
utilisation of the station due to the reduced 
Outputs necessary for conducting certain tests 
and inspections. This programme is designed to 
determine the characteristics of the entire station, 
to provide detailed information on the core and 
associated equipment and to determine the 
operating costs. 

In operations to date, the Shippingport reactor 
went critical on December 2, 1957, and the 
generator was initially synchronised with the 
grid system of the Duquesne Light Company 
at 12.39 a.m. on December 18. Within three 
hours, it was producing more than the 8000kW 
it consumes for auxiliary power and was feeding 
power to consumers in the Pittsburgh area. 
Power continued to rise so that by 7 a.m. output 
reached 12,100kW. It exceeded 20MW that 
evening, and by December 23, it had reached 
68MW gross output. The testing programme, 
which now has brought the net station output to 
the design capacity of 60MW, is expected to 
extend over the next few months. This will 
enable the Atomic Energy Commission, the 
Duquesne Light Company and the Westinghouse 
Electric Corporation to determine the operating 
characteristics of the plant and establish its 
dependability. The cost of the Shippingport 
project, excluding the 47,500,000 dollars spent 
on research and development, is estimated at 
72,500,000 dollars. This includes the eost of 
the first loading of atomic fuel. 


ESTIMATED Costs 


The overall costs for the Shippingport pres- 
surised-water reactor (PWR) plant, estimated 
late in January, 1958, total 121,400,000 dollars. 
Of this amount 98,400,000 dollars represents 
Government funds, 22,500,000 dollars the con- 
tribution of the Duquesne Light Company, and 
500,000 dollars that of the Westinghouse Electric 
Corporation. A detailed breakdown of all costs 
is given in Table I, a further breakdown for 
construction costs in Table II. Estimated costs 
of power from the Shippingport plant are sum- 
marised in Table LI, followed by the assumptions 
upon which these calculations were based. 

It is expected that the pressurised-water reactor 
plant will ultimately operate at a net power level 
much greater than the 60MW originally specified 
by the Atomic Energy Commission. The result- 
ing lower charge per kilowatt-hour for capital 
investment will correspondingly decrease the 
total cost per kilowatt-hour. 

These are inferred power costs, which a private 
firm would incur in producing electricity at 
Shippingport. The calculations do not take into 
account the out-of-pocket expense to the Govern- 
ment involved in experimental features of actual 
pressurised-water reactor operations. The assump- 
tions upon which the estimated power costs are 
based follow. The calculations are given below 
in tabular form; they are similar to those 
prescribed under the Federal Power Commission 
system of accounts, taking into consideration the 
special nature of nuclear power stations, and are 
comparable to those used in utility practice. 
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For purposes of this estimate it is presumed 
that the net electrical power output is 60MW, 
produced at a rate equivalent to generating at 
100 per cent load 80 per cent of the time. The 
life of the core will require two seeds, the first 
producing the equivalent of 3000 full power 
hours ; the second of 5000 full power hours, 
for a total of 8000 full power hours—the blanket 
lifetime. Power production of the core is 50 per 
cent from the seed and 50 per cent from the 
blanket. 

The annual fixed charge based on capital cost 
is 14 per cent of the capital costs. This is predi- 
cated on the fact that utilities annually require 
2 per cent for state, property and other local 
taxes, 1 per cent for insurance and other miscel- 
laneous costs, and 11 per cent to take care of 
finances, depreciation, payment to investors, and 
federal income taxes. This annual rate provides 
for amortising the capital investment in thirty 
years. The 16,000 dollars-kilogramme cost of 
highly enriched metallic uranium is in round 
numbers the price which the Commission pub- 
lished on January 5, 1955. The other prices of 
uranium and plutonium are from the same list. 

The Commission makes a “ use charge”’ of 
4 per cent per year from the value of fissionable 
materials in the possession of a user. This 
charge applies to the time of fabrication, use and 
reprocessing. For the pressurised-water reactor, 
it is considered that manufacturing requires one 
year, reprocessing six months, blanket use one 
year and average seed use six months, use being 
based on 100 per cent load 80 per cent of the 
time. This makes the blanket use charge 10 per 
cent and the seed use charge 8 per cent. 

In the seed manufacturing process, more 
material enters into process than actually comes 
out as finished product. For fissionable materials 
we have used a 124 per cent loss “ in process.” 
This material is not discarded but, depending on 
its state, may be reused or reprocessed. 

The fabrication and non-fissionable materials 
cost is derived from actual experience on the 
blanket and Seed 1, and an estimate for Seed 2. 
This cost was incurred in Government-owned 
facilities with no charge for their use. These 


fabrication facilities were amortised at an 
TABLE I—Summary of PWR Costs 
. Dollars Dollars 
Construction, nuclear plant : 
Government funds... ... ... 49,500,000 
Duquesne Light contribution : 5,000,000 
Westinghouse Electric Corporation 
contribution Stal aee. Sen - des 500,000 
55,000,000 55,000,000 
Construction, turbine-generator 
plant : 
Duquesne Lightfunds ... ... . 17,500,000 17,500,000 
Total construction... a 72,500,000 
Research and development : 
Governmentfunds ... ... ... 48,900,000 48,900,000 
Total : construction and researc FR 
anddevelopment ... ... ‘ 121,400,000 


Note.—The research and development amount of 48,900,000 
dollars is the estimated development cost for the reactor plant, 
initial 4 —_ plus — Fe te soe development work, 
comput up to the time ¢ ippingport plant began full 
power operation in December, 1957. 4 

Under the contract between the Commission and the Duquesne 
Light Company, Duq is obli d at an amount currently 
estimated at 11,740,000 dollars to purchase steam, if and when 
supplied, over the five-year term of the contract. If steam in 
excess of this amount is supplied, Duquesne Light Company 
will pay the Government at a rate to be agreed upon by the 
company and the Commission. 


TABLE II—PWR Construction Cost Estimate 


} 
iga 





Dollars 
Heat source : 
Diets sve. -ses-% 11,900,000 
RNID ios Sain” shks. wea dmase. ose. ek 2,100,000 
Reactivity control andcore handling ... ... ... 3,000,000 
Sub-total 17,000,000 
Plant : 


Reactor coolant system ... ... ... ... ... ... 
Auxiliary systems SCE Se nee 
Instrumentation and controlsystems ... ... ... 
Special test equipment, spares, manuals 


we 


| bebeg 
3/ 83333 





Installation ... ... 
Sub-total 25,300, 
Structures and facilities : 
Plant container : Ng, a a 2,400,000 
Secondary shield and fuelcanalconcrete ... ... 4,900,000 
Fuel handling and service buildings ... ... ... 1,900,000 
Internal shielding and plant container drainage ... 800,000 
Sub-total ee 10,000,000 
Architect-engineer a idee eas aren ieee a 1,800,000 
Expanded hot lab. facilities .. .. ... 2. ... 500,000 
ae ee 400,000 
Sub-total, nuclear portion... ... ... ... ... 55,000,000 
Estimated turbo-generator plant 17,500,000 
Grand total baat “abit : 72,500,000 
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TABLE ene of Estimated Cost of Power 
a investment . 5 4 mills per kilowatt-hour 


pester wor 2. Me. 3-3 

ES ee 0-4 

Fuel credits 5-0 
64-4, use 64 mills per kilowatt-hour 


Capital Investment 


Dollars 
Nuclear plant construction cost (not including core) « — 000* 
Nuclear plant design and engineer : 
Turbine-generator plant, Duauenne light” 17°300-000 
68,000,000 


Annual fixed charge= 14 per cent of 68,000,000 
dollars= 9,520,000 
a output/year = 365 = 24 x 60,000 x 0-8= 420 x 10° kilowatt- 
urs 


Capital a to power cost = 





_9,520,000 dollars : 
420 x 10" ——==22-7 mills per kilowatt-hour 
* Calculation : cas i 
Dollars Dollars 
Total nuclear pliant Sais Sole 55,000, 

Less ; Costofcore... ... ... 11,900,000 
Special test equipment. 200,000 
Hot laboratory facilities $00,000 
ee 400,000 

13,000,000 13,000,000 

42,000,000 





t These are funds classified as research and development which 
were spent for plant engineering. The remaining research and 
development funds (48,900,000 dollars—8, 500, 000 dollars) 
spent on the pressurised water reactor project are considered 
to have been used for basic research applicable to all! pres- 
surised water reactors. 











Fuel Cost 
Dollars Dollars 
L Fissionabie materials : 
Blanket : 
Material—14-6 tons of 
natural UO, 
Price 40-50 dollars per kilo- 
gramme 
Cost 14-6 x 2000 x 40-50 
dollars 
2-2 ae 537,000 537,000 
Seeds : 
Material—182kg of highly 
enriched uranium 
Price—16,000 dollars per 
kilogramme 
Cost= 182 x 16,000= 2,912,000 
Processing loss= 364,000 
3,276,000 3,276,000 
AE. — charge (4 per cent 
ear) 
Blanket—24 years= 10 per 
54,000 
Seeds years each=8 per 
COM... a 3 262,000 
316,000 316,000 
Fissionable materials, total 4,129,000 
Ul. Fabrication and non-fissionable 
materials cost... . 14,200,000 
Use of facilities i4 per cent 
of 4,400,000 dollars : 616,000 
Total,PartIT... ... ... 14,816,000 14,816,000 
Ill. Fuel inventory carrying : 
es phot mand I ae 1,895,000 
1V. Totalfuelcost ... EERE 20,845,000 
Vv. Total net electrical ower pro- 
—S from the fuel : 
60,000 x 8000= 480 x 10* 
kilowatt-hours 
VI. Cos of fuel - *~eaanl 
20,845, 
——4g0x10" oc" 43-4 mills 
Fuel Credits 
Blanket : 
Burn-up 38°5kg equivalent U-235 
Original content U-235 at 0°72 2 per 
cent ‘ 95-6kg 
Final content ... OTR eS, van equivalent U-235 
Final U-235 OI ana” ad -43 per cent 
Pau Oeeoien i) ga? Gas 12 dollars (for 13,280kg 
oO 
Value ..» 160,000 dollars 
Seed : 
Burn up ... . 38-Skg 
Original content on: 
A meg #0 Sate i ye _ 
Price per ogramme on idan en J 
Value ee . 2,100,000 dollars 
Pototams (blanket) 


TTkg U-235 Canned to produce heat 
as we have assui all reactor 
heat produced by U-235. Take 
credit ior all Pu ee: 


version factor ... ... sie, ee 
ay cons iS ses see eee 61°6kg of Pu produced 
Price per kilogramme jab idea “ean AOS aikes 
Total value sees ste nt ot EE 00 dollars 
“ 600,000 
2,400,000 dollars 
Credit in mills per kilowatt-hour . 2,400,000 dollars 
480 x 10* kilowatt-hours 
= 5-0 mills per kilowatt- 
hour 
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average industrial rate of 14 per cent per year. 

Nuclear fuel involves financial problems quite 
different from those of coal or oil. It requires a 
large initial capital outlay that must be financed, 
with these financing costs written off against the 
power produced. Money in various amounts is 
required during fabrication, use and reprocessing. 
This cost is assumed to be equivalent to 10 per 
cent of the total core cost, including fissionable 
material. No definitive figures on cost of repro- 
cessing depleted cores are available, so it has 
been necessary to estimate this cost. This 
reprocessing is assumed to amount to 20 per cent 
of the value of the material that can be salvaged. 
For burn-up, one gramme of U-235 fissioned pro- 
duces approximately 1MW of reactor heat for 
one twenty-four-hour day. 

Plans call for 130 men to operate the station. 
These men average 450 dollars per month pay, 
or 5400 dollars per year. The payroll, therefore, 
would be 700,000 dollars annually. Overhead 
should approximate 50 per cent, or 350,000 
dollars. Materials will cost approximately 
350,000 dollars per year, or a total cost of 
1,400,000 dollars. 

Converting this to mills per kilowatt-hour : 
1,400,000 dollars/420 x 10° kilowatt-hours =3-3 
mills per kilowatt-hour. 


United Engineering Centre in 
New York 


A DEFINITE decision was recently made by the 
United Engineering Trustees to erect a new 
United Engineering Centre on the United Nations 
Plaza between 47th and 48th Streets in New 
York City. The new building will serve as the 
headquarters of sixteen American engineering 
institutions with a total membership of about 
250,000 engineers. The new building will replace 
the present Engineering Societies Building at 
29, West 39th Street, which is now inadequate in 
view of the tremendous growth of technology 
since the building was first occupied fifty years 
ago. The announcement of the plans was made 
by Dr. Mervin J. Kelly, President of Bell Tele- 
phone Laboratories, who is serving as chairman 
of the industrial campaign to raise funds for the 
new centre. The present plans call for the 
occupancy of the building in the autumn of 1960. 
As shown in the accompanying illustration, it 





Act's ventas of wow Unived 
erected on the United 
New York 


Centre 
Nations in 


will be a twenty-storey tower surrounded by 
lower structures with landscaped grounds. The 
centre will not only have adequate facilities for 
present functions, but provision will be made for 
the continuing growth of the engineering pro- 
fession. The Engineering Societies Library will 
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be included, and there will also be exhibition 
space in which the rapid advances in engineering 
will be interpreted for the general public. An 
engineering “ Hall of Fame’’ to perpetuate the 
contributions of distinguished engineers to 
modern civilisation is also under consideration. 
In all, there will be about 250,000 square feet of 
floor space. The industry campaign which 
Dr. Kelly heads has a goal of 5,000,000 dollars. 
Members of the various engineering ‘societies are 
expected to contribute 3,000,000 dollars. This 
money, together with 2,000,000 dollars which is 
available in the assets of the United Engineering 
Trustees, is expected to meet the 10,000,000 dollar 
cost of the new building. 

In addition to the five “ founder” societies, 
the American Society of Civil Engineers, the 
American Institute of Mining, Metaliurgical and 
Petroleum Engineers, the American Society of 
Mechanical Engineers, the American Institute of 
Electrical Engineers, and the American Institute 
of Chemical Engineers, the following “* associate ”’ 
institutions are being considered for inclusion in 
the new centre : American Institute of Consulting 
Engineers, American Institute of Industrial 
Engineers, American Rocket Society, American 
Society of Heating and Air-Conditioning Engin- 
eers, American Standards Association, American 
Welding Society, Engineering Index, Engineers’ 
Council for Professional Development, Engin- 
eers Joint Council, Lluminating Engineering 
Society, Society of Motion Picture and Tele- 
vision Engineers, The American Society of 
Refrigerating Engineers, The American Water 
Works Association, The Electrochemical Society, 
The Society of Naval Architects and Marine 
Engineers, Welding Research Council. 

The results of the studies to date would indicate 
that the new United Engineering Centre should 
offer immediately almost three times the usable 
space in the present Engineering Societies 
Building. Shreve, Lamb and Harmon Associates 
have been appointed architects for the new 
Centre ; Jaros, Baum and Holles, mechanical 
engineers, and Seelye, Stevenson, Value and 
Knecht, structural engineers. 


Development of a Maritime 
Gas-Cooled Reactor 


Tue U.S. Atomic Energy Commission and the 
Maritime Administration have selected the 
General Dynamics Corporation to undertake 
the development of a prototype gas-cooled 
reactor, closed cycle gas turbime plant for 
merchant ship propulsion. The selection is 
contingent on negotiation of an acceptable con- 
tract. The General Dynamics Corporation was 
selected from among eighteen firms which sub- 
mitted proposals in response to an invitation 
issued in August, 1957, by the Atomic Energy 
Commission and the Maritime Administration. 

Design feasibility studies previously made for 
the Commission and the Maritime Administra- 
tion on a gas-cooled reactor, closed cycle gas 
turbine power plant for the propulsion of 
merchant vessels indicate that this system 
possesses definite promise of ultimate on-board 
safety c and tolerable overall 
weight. The studies conclude, however, that the 
success of this system is dependent upon the 
advancement of reactor and gas turbine develop- 
ment beyond known technology. The initial 
phase of the project to be known as the Maritime 
Gas-Cooled Reactor (MGCR) will include the 
development of high-temperature fuel elements, 
reactor controls, selection of the proper coolant 
and moderator, and compatible turbine ma- 
chinery. Upon the successful conclusion of this 
development work, the design, fabrication, erec- 
tion and test operation of a prototype plant will. 
be undertaken. It is estimated that it will require 
from five to seven years from the time the initial 
po is gree to complete construction of 

plant. undertaking of the prototype 
gas-cooled reactor, — cycle gas turbine owes 
is another step taken by the two agencies to 
advance the art for the eventual development of 
an economic nuclear fleet. The first nuclear 
— ship, the N.S. “ Savannah,” a 21,000- 
Cargo-passenger vessel, is now under con- 
struction with completion scheduled for early 
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Personal and Business 


Appointments 


Mr. W. T. UNperwoop has been appointed a 
director of Harland and Wolff, Ltd. 


Mr. Pump Setrars has been appointed vice- 
chairman of Southern Instruments, Ltd. 


Captain J. A. Creep has been appointed deputy 
managing director of Robert Boby, Ltd. 


Mr. L. W. ENoLIsH, technical manager of Auto- 
Klean Strainers, Ltd., has been appointed a director. 


Tue Execrrictry Councit has appointed Mr. 
C. M. de L. Byrde to be assistant secretary (admini- 
stration). 

Mr. STantey S. Dawes, M.I.Mech.E., has been 
elected president of the Institute of the Motor 
Industry for the year 1958/59. 


Mr. F. P. Liesert has been appointed works 
manager of the English Electric Company’s Rugby 
and Whetstone (Leicester) establishments. 


Mr. Pxiuip ALFreD AsHsy has been appointed 
engineer in charge of design and sales of chemical 
plant by Freeman Taylor Machines, Ltd. 


Dr. STANLEY Rosert Sparkes has been appointed 
to the Chair of Engineering Structures, tenable at the 
Imperial College of Science and Technology, from 
April 1, 1958. 


Mr. Georrrey RONALD HALL has been appointed 
to the Readership in Nuclear Technology, tenable at 
the Imperial College of Science and Technology, from 
June 16, 1958. 


Mr. O. T. Evans, A.M.I.Mech.E., A.M.LE.E., has 
been appointed chief engineer, electrical general 
engineering department, of Méetropolitan-Vickers 
Electrical Company, Ltd. 


Mr. Oswacp S. Rose, agricultural development 
officer of the British Sugar Corporation, has been 
elected president of I'Institut International de 
Recherches Betteraviéres. 


THe BritisH TRANSPORT COMMISSION has announced 
that Mr. H. Norman G. Allen has accepted its 
invitation to become a member of the Commission’s 
research advisory council. 


Mr. Ernest H. SLATER has been appointed to 
represent Barr Thomson and Co., Ltd., in the 
counties of Northumberland and Durham, in succes- 
sion to Mr. H. T. Cummings, who has retired. 


OLDHAM AND Son, Ltd., has announced the follow- 
ing appointments to the board of directors of Oldham 
and Son (Africa), Ltd.: Mr. Clive Corder, deputy 
chairman; Mr. A. M. Rosholt, financial director, 
and Mr. G. A. Curry. 


Mr. S. A. COmuey has been appointed London 
area manager, tool steel division, of Uddeholm, 
Lid. Mr. A. G. Shaw has been appointed to succeed 
Mr. Comley as the company’s tool steel representative 
in the Birmingham territory. 


Mr. MONTY PRICHARD, deputy managing director 
of F, Perkins, Ltd., has been appointed joint managing 
director of the company with Mr. Frank Perkins, 
who now becomes chairman and joint managing 
director. Mr. George P. Ritchie has been appointed 
a director. 


Business Announcements 


Sremens Epison Swan, Ltd., has announced that 
Mr. W. H. Grinsted, M.LE.E., director of engineering, 
has retired. 


HePworRTH AND GRANDAGE, Ltd., Bradford, has 
announced that Mr. B. McMahon, a director of the 
company, has retired. 


C.A.S. (INDUSTRIAL DEVELOPMENTS), Ltd., is to 
open an office in Glasgow, at Carlton House, 26, 
Blythswood Square, C.2. 


® Bora-Warner, Ltd., states that the name of 
Hartcliffe, Lee and Malkin, Ltd., has been changed 
oo Chains, Ltd., a division of Borg-Warner, 


RicHarp Lioyp, Ltd., announces that its new 
premises at Galton House, Tyburn, Birmingham, 
were officially opened by the Lord Mayor of Birming- 
ham on Tuesday, March 25. 

EnoutsH CLOCK SysTEMS AND SMITHS INDUSTRIAL 
INSTRUMENT Division have opened combined show- 
room and offices at 184, Corporation Street, Birming- 
ham, 4 (telephone, Central 8737). 

WooDALL-DUCKHAM CONSTRUCTION COMPANY, 
Ltd., announces that it has established a high-pressure 


division with Mr. H. S. Cheetham, 
ML Mech.E., as director in charge. 


British INSULATED CALLENDER’S CABLes, Ltd., 
states that with effect from April 7, the address of its 
Dundee branch office will be 2, South Ward Road, 
Dundee (telephone, Dundee 5926/7). 


CLARKSON (ENGINEERS), Ltd., Nuneaton, states 
that its Canadian subsidiary, Clarkson Engineering 
(Canada), Ltd., has moved to new premises at 767, 
Warden Avenue, Scarborough, Toronto. 


THE INCANDESCENT Heat Company, Ltd., has 
announced that Mr. George oa ar London manager 
of the Incandescent group of furnace engineers, 
Smethwick, has left for an extended market investiga- 
tion in India. 


THe GENERAL ELectric Company, Ltd., and 
LUMENATED CEILINGS, Ltd., announce that they have 
agreed to combine design and development resources 
to provide a nation-wide service for the marketing 
and application of lumenated ceilings. 


IMPERIAL CHEMICAL INDUusTRIES, Ltd., states that 
an arrangement has been made whereby its “* Alfloc ”” 
Water Treatment Service and Whiffen and Sons, 
Ltd., will co-operate in the development in the 
United Kingdom of the use of “* Zerox ”’ (35 per cent 
hydrazine solution) for the deoxygenation of boiler 
feed water. 


Contracts 


THE PAKISTAN GOVERNMENT RAILWAYS _ have 
recently placed two wagon building contracts in this 
country. Metropolitan-Cammeil Carriage and Wagon 
Company, Ltd., Saltley, Birmingham, is to supply 
1365 four-wheeled covered wagons, valued at over 
£1,500,000. R. Y. Pickering and Co., Ltd., Wishaw, 
is to supply 1364 freight vans and 400 cattle wagons, 
the value of the contract being £2,250,000. 


Miscellanea 


INSTRUMENT EXHIBITION.—The fourth international 
exhibition of instruments organised by B. and K. 
Laboratories, Ltd., 57, Union Street, London, S.E.1, 
was held in London from March 24 to 29. At 
this exhibition the products of some sixty-four 
Continental and American firms were shown, 
covering a wide field of equipment for work in 
connection with acoustic measurement, aircraft 
design research, nuclear analyses, radar, automation, 
quality control and other subjects calling for precision 
control and recording instrumentation. 


THE PIPELINE INDusTRIESs GuILD.—The first annual 
dinner of the Pipeline Industries Guild was held in the 
Connaught Rooms, London, W.C.2, on March II. 
Mr. Martin T. Flett, deputy secretary, Ministry of 
Power, proposed the toast of the Guild and com- 
mented on the efficiency and economy of a pipe as a 
method of transport and the prospects of a national 
gas grid. Mr. J. W. Jones, in his response, drew 
attention to the rapid expansion of knowledge of 
laying pipelines and expressed the hope that the 
Guild would develop into the controlling authority on 
pipeline construction. 


British HYDROMECHANICS RESEARCH ASSOCIATION. 
—The annual report of the British Hydromechanics 
Research Association, which covers the year ended 
September, 1957, describes the period as the most 
active since the formation of the Association in 1947. 
The laboratory at Harlow produced twenty-three 
research publications during the year and dealt with a 
record number of technical inquiries. In addition to 
surveying the progress of the various research pro- 
jects which the Association has in hand, the report 
notes that more than 700 visitors inspected the labo- 
ratory during the open days last May. An account 
of some of the work then in progress was published in 
THE ENGINEER of June 7, 1957. 

STAINLEsS-STEEL-LINED Dritt Rops.—As it has 
been found that corrosion of the inner wall of drill 
rods, coupled with the increasing efficiency of rock 
drills, contributes to breakages in many kinds of rod, 
the Consolidated Pneumatic Tool Company, of 232, 
Dawes Road. London, S.W.6, is now supplying its 
“* Seco ”’ steel with stainless steel linings. It is stated 
that with the incorporation of a stainless steel lining 
into tungsten carbide tipped drill rods, variations in 
the structure at heat-treatment points have been 
nullified and failure initiated by corrosion during rod 
life has been eliminated, Other advantages claimed 
for the new lining are greater footage per rod resulting 
from higher fatigue strength, and better flushing due 
to a correctly sized, smooth-walled bore. 


MACHINE Toot ExXuHiBITIONS.—The Rockwell 
Machine Tool Company, Ltd., Welsh Harp, Edgware 
Road, London, N.W.2, has organised two exhibitions 
at which modern production and tool room machine 
tools will be demonstrated. The first exhibition will 
take place at the works of Jack Flaherty and Co., Ltd., 
10, Street, Waterloo Road, Stockport, from 


April 16 to 25. Machines to be exhibited include 
a range of Thiel tool room machines, “ Essex” 
tapping machines, Smart and Brown, Holbrook and 
Colchester lathes, Jung automatic internal grinding 
machines, and a range of press room equipment. 
The second exhibition will take place at the works 
of Millhouses Engineering Company, Ltd., 968, 
—— Road, Sheffield, 7, from April 30 to 
ay 9. 


COMBUSTION ADDITIVE FOR SOLID FuELs.—It is 
stated, by the Amber Chemical Company, Ltd., 11a, 
Albemarle Street, London, W.1, that tests have shown 
good results in using a new combustion additive with 
solid fuels. This additive, known as ‘“ Amber 
SSR115,”’ was given a four-week, full-scale trial in 
seven Babcock and Wilcox boilers in a large installa- 
tion. It showed a reduction in sulphur corrosion, 
greater boiler availability and improvement in heat 
transfer by removing existing deposits and slagging, 
a reduction of some 50 per cent in SO, formation, and 
a reduction in stack emission. The additive, in the 
form of a fine powder, was fed directly into the 
combustion zones of the boilers through special 
injectors at a rate of 2 lb per ton of fuel burnt on the 
chain grate stokers. 


Harp CHROMED GAUGES.—We are informed that 
a newly developed process of hard chromed plating 
has recently been introduced by the Coventry Gauge 
and Tool Company, Ltd., and arrangements have 
been made whereby Tolimit Gauges, Ltd., 16, Peter- 
borough Road, London, S.W.16, has this process 
available for the treatment of the range of gauges it 
makes. With this process, hard chrome is deposited, 
after the gauges have been finish ground or lapped, 
to a thickness of only 0-00002in to 0-00003in and 
the precision of depositing obviates any necessity of 
further grinding or lapping. Build up on corners and 
edges has been eliminated making the treatment of 
screw gauges of all kinds possible. The process is 
being applied to the firm’s screw plug and ring gauges, 
limit and master setting gauges, thread comparators, 
and air gauges. 


Toot GRINDING ATTACHMENT.—Work at the 
laboratories of the Production Engineering Research 
Association has established that, with accurate and 
correct blending of straight cutting edges and the 
nose radii of cutting tools, particularly those of 
carbide, the life of such tools can be considerably 
extended. A tool radius and cutting edge grinding 
attachment developed for this purpose by P.E.R.A. 
is now being made by C. Baker of Holborn, Ltd., 
Purley Way, Croydon, Surrey. With this attachment 
for cutter grinders the cutter to be ground is located 
against a strip in the attachment, the angles being set 
off from the horizontal and vertical divided scales. 
A low-power inspection microscope with a special 
graticule within the eyepiece is used to set the nose 
for grinding the radius and to ensure that the circum- 
ference blends correctly with the cutting edges. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND.—A paper entitled “‘ Some Applications of 
the Three-Dimensional Extrapolation of Ship Fric- 
tional Resistance,” was read by Ir. A. J. W. Lap 
before the Institution of Engineers and Shipbuilders 
in Scotland on March 11. The paper surveys the 
situation with regard to the three-dimensional extra- 
polation of ship frictional resistance from model to 
ship. It is suggested that current three-dimensional 
extrapolation methods be adapted to the two- 
dimensional method recently adopted by the Inter- 
national Towing Tank Conference at Madrid. The 
consequences of the application of three-dimensional 
extrapolation are reviewed, particularly as regards the 
effect of roughness on skin friction resistance, the 
resistance of shaft appendages and the effect of 
restricted water on the magnitude of the frictional 
resistance. 


Dust RECOVERY IN OxIDE PLANT.—When the 
Union Oxide and Chemical Company, Ltd., recently 
installed new equipment, H. Pontifex and Sons, Ltd., 
9-13, George Street, Manchester Square, London, 
W.1, was asked to supply a plant capable of dealing 
with the removal of iron oxide of a particle size down 
to one micron from 3000 cubic feet per minute of air 
and gas at 80 deg. Cent. being discharged from a 
rotary dryer. The filter plant developed for this 
purpose consists of 120 cotton filter sleeves 8in dia- 
meter and the rate of pressure rise across the fabric 
averages 2-5in to 3in w.g. in four hours. The actual 
concentration in the exhaust gases has not been 
measured but it is stated that the absence of a visible 
discharge (which would be readily noticeable as the 
dust is black) indicates a satisfactorily high recovery 
efficiency. It is of interest to note that, although the 
gases contain the products of combustion from the 
burning of oil fuel, in addition to the moisture from 
the dryer, the cotton filter sleeves have shown no 
signs of deterioration in the period the plant has been 
operating. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings 
Chancery Lane, W.C.2, 3s. 6d. each. 


PUMPS 


791,931. November 30, 1955—CENTRIFUGAL PUMPS, 
Rhodes, Brydon and Youatt, Ltd., Waterloo 
Engineering Works, Gorsey Mount Street, 
Stockport, Cheshire. (Inventor: Alfred James 
Clements.) 

The invention relates to vertical shaft centrifugal 
pumps in which there is a thrower or deflector upon 
the shaft below its bearings to protect them from 
the ingress of liquid and in which a stuffing-box is 
arranged at a lower position above the pump impeller. 
The object of the invention is to provide simple and 
effective means for holding the gland in an elevated 
position whilst the 
stuffing-box is being 
packed. In accordance 
with the invention, 
the thrower or deflector 
upon the pump shaft 
is provided with a 
taper on its underside. 
The gland has a corres- 
ponding tapered recess 
so that when the gland 
is raised and forced on 
to the thrower, it will 
be held raised so that 
repacking of the stuff- 
ing-box can proceed 
undisturbed, The 
thrower acts in a nor- 
mal manner with re- 
spect to protecting the 
bearings from liquid 
sprayed upwards from 
the gland. The drawing ; 
which shows part of a vertical pump shaft A with a 
thrower or deflector B on it which comes below 
the shaft bearings. In accordance with the invention, 
the thrower is made with a fine or wedging taper at 
the part E and the gland C has a recess F witha 
wedging taper so that when the gland C is raised 
and forced on to the thrower B it will be frictionally 
held in the raised position—March 12, 1958. 
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RAILWAY ENGINEERING 
789,647. April 23, 1956.—WHEELS FOR HIGH-SPEED 
Raitt VEHICLES, Ruhrstahl Aktiengesellschaft, 


4, Auestrasse, Witten/Ruhr, Germany. 

The invention relates to wheels particularly for 
high-speed rail vehicles. The wheels represent a 
further development of the double-disc construction 
with the object of further reducing weight and the 
moment of inertia. Referring to the drawing, hubs A 
are shrunk or pressed on to an axle B in the known 
manner. Each hub has a pair of annular ridges C 
to which individual discs D and E can be welded. 
The annular discs are inclined towards one another 
in the direction towards the outer periphery of the 
wheel and have a number of corrugations concentri- 
cally arranged in the radial direction. Provided at 
the outer edge of the thin-walled metal plate discs 
is a distance piece H of ring form. The outer edges 
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of the discs D and E are bent over or flanged to 
receive the tyre which is pushed on to the flanged- 
over parts of the annular discs without pre-tensioning. 
In order to prevent axial displacement of the tyre 
the edge K of the disc D is adapted to bear against 
an internal shoulder formed on the tyre, and if 
necessary, the disc edge and shoulder may be ag | 
welded together. The edge L of the other disc 

is connected by welding to the inner surface of the 
tyre. The distance piece H between the two discs 
has radial perforations for dissipating the heat 
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produced in the tyre during braking. The 
wheel construction of the invention achieves 
not only the reduction in weight which is its main 
object, but also by suitable choice of depth and length 
of the corrugations of the wheel discs it is possible 
to influence the occurrence of natural oscillation 
in such a way that additional means for reducing 
noise can be dispensed with.—January 22, 1958. 


MINING ENGINEERING 


791,710. November 8, 1955.—MINERAL MINING 
Macuines, Anderson, Boyes and Co., Ltd., 


Flemington Electrical Works, Motherwell, 
Lanarkshire, Scotland. (Inventor: James 
Anderson.) 


The invention relates to improvements in mining 
machines incorporating an overcutting chain-cutter 
and a shearer cutter of the rotary drum or disc type. 
Its object is to obtain a machine of minimum height. 
Referring to the drawing, in the machine there are, 
one horizontally behind the other in the line of travel, 
a gear head A for an overcutting chain-cutter B 
and a gear head C for a shearing cutter D of the 
rotary drum or disc type. The gear head A is sur- 
mounted by a turret E which can be adjusted vertically 
by hydraulic means and which supports a jib for the 
overcutting chain-cutter B. The gear head A is 
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attached to the rear of a machine body F incorporat- 
ing a driving motor or motors (not shown). The 
shearing cutter D is mounted on a horizontal laterally 
extending driving shaft or arbor carried by a gearbox 
G attached to the rear of the gear head A, the shearing 
cutting implement D thus operating below the level 
of and in the trailing relationship to the chain-cutter 
B. The power transmission of the two cutting 
equipments B and D may thus be taken in series 
through the two gearboxes or, alternatively, they 
may have independent transmissions. In use, the 
machine is traversed and supported upon an armoured 
conveyor frame H, the low overall height from floor 
level being preferably of the order of from 34in to 
40in.—March 12, 1958. 


STEAM TURBINES 


791,628. May 30, 1956.—STEAM ADMISSION SYSTEMS 
FOR TURBINES, N.V. Bronswerk, Eemstraat 91, 
Amersfoort, The Netherlands. 

It is common practice to admit the steam for 
turbines through annular ducts cast into the turbine 
casing. Steel segments, in which the individual 
nozzles are accommodated, are then screwed or 
bolted to the annular ducts. In the design according 
to the invention, turbine casings made of ordinary 
cast iron can be employed also for high steam pres- 
sures and temperatures, where the turbine casing 
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can be made easily and without cast-in ducts or 
supports, so that the costs of manufacturing the 
casing are low. The drawing shows part of a radial 
section through the turbine casing, with the nozzle 
accommodated in it, to which a steam admission tube 
is connected. The steam coming from the stop valve 
or the throttle flows in the direction of the arrow, as 
shown, through the steam admission tube A. A 
pressure ring B is welded on the end of the pipe A, and 
enclosed, together with gaskets, between a nut C 
on the nozzle D and a nut E screwed into the turbine 
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casing F. In the embodiment described the live steam, 
which has a high aa and high pressure, does 
not make contact with the turbine casing, so that this 
casing can be made of ordinary cast iron. The casting 
of the casing becomes, therefore, quite simple, and 
the steam admission parts are cheap and can easily 
be mounted in the casing.—March 5, 1958. 


INTERNAL COMBUSTION ENGINES 


791,115. July 1, 1984.—INTERNAL COMBUSTION 
Piston Enoines, Jan van Tilburg, Alkmaar, 
Nassauplein 29, The Netherlands. 

An object of the invention is to prevent detonation 
in an internal combustion engine at high compression 
ratios, without making use of special fuel or to obtain 
a still higher compression rate with special fuei. 
In the drawing, the invention is shown applied to an 
engine having overhead valves A and side ignition 
through passage B. The piston C has detachably 
secured to its working face a member D which is 
formed with two upright walls G and H. Cavities 
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are formed in these walls for the reception of a 
cooling medium which is advantageously a metal 
with a low melting point, such as sodium. It will be 
seen that at or near the end of the compression stroke, 
the combustion space is divided by the walls into 
three spaces L, M and N which, until the end of the 
compression stroke, are in intercommunication 
through relatively narrow spaces between the top 
faces of the walls and the upper end of the cylinder. : 
It has been found that only by providing the upright 
wall or walls with internal cooling is it possible to 
obtain satisfactory operation of the engine. Without — 
such internal cooling, the walls become so hot that 
they tend to cause pre-ignition rather than prevent it. 
—February 26, 1958. 


ROAD TRANSPORT 


791,903. November 9, 1954.—ROApD VEHICLE PowER 
TRANSMISSION SysTeM, The Rover Company, 
Ltd., Meteor Works, Lode Lane, Solihull, 

(Inventor: Maurice Fernand 


The invention has for its object to vide an 
improved power transmission system for a road 
vehicle. The vehicle, with a power system in accord- 
ance with the invention, includes an engine, a gearing 
driven by the engine for actuating one pair of wheels, 
a pump operable by power derived from the engine, 
hydraulic motors supplied by the pump for actuating 
another pair of ground wheels, and a driver-operable 
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valve or valves for controlling 
hydraulic motors. Referring to 
rear pair of wheels A are driven direct! 
engine B through a gearbox C in the conventional 
manner. For driving the front pair of 
each has combined with it a hydraulic motor Z 
which is supplied with motive — by a pump F. 
Any convenient control valve G operable by the 
driver is provided for bringing the hydraulic motors 
into action when required. When this valve is closed 
the liquid from the pump is caused to circulate idly 
by way of a by-pass pipe H. Preferably, the liquid 
supply and return pipes between the pump and 
motors are interconnected by a pipe J which includes 
as — = —" which — — free-whee 
ec rs) as, for example, when rounding 
a bend in the road. An alternative arrangement is 
also shown in the specification.—March 12, 1958. 
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Launches and Trial Trips 


SuGAR TRANSPORTER, bulk cargo ship ; built by 
_ mag — Ltd., for Silvertown _—- 

ipping, ength ‘between 
370ft, breadth mouldea 53ft, depth moulded sft, 
deadweight 6550 tons; four holds, eight 5-ton 
derricks, electric winches, three 125kW diesel-driven 
generators ; Clark-Sulzer six-cylinder, single-acting 
diesel engine, 3000 b.h.p. at 150 r.p.m. Launch, 
November 21. 

ARALUEN, closed shelter deck cargo ship ; built 
by Smith’s Dock Company, Ltd., for Australind 
Steam Shipping Company, Ltd.; length between 
perpendiculars 440ft, breadth moulded 60ft 3in, depth 
moulded 38ft 9in, deadweigat 11,000 tons on 28ft 6in 
draught, service ‘speed 14 knots ; five holds, ~ 
70-ton, eight 10-ton and six §-ton derricks, 
deck ; three 200kW diesel-driven ome 
ators ; Hawthorn-Doxford opposed-piston, two- 
stroke, diaphragm oil engine, five cylinders, 670mm 
diameter by 2320mm, combined stroke, 5500 b.h.p. at 
115 r.p.m. Launch, November 21. 

KaNo PALM, cargo liner ; built at the Neptune 
Yard of Swan, Hunter and Wigham Richardson, 
Ltd., for the Palm Line, Ltd.; length between per- 
pendiculars 469ft, breadth moulded 62ft 6in, depth 
moulded to shelter deck 35ft 9in, deadweight 11,200 
tons on 26ft 6in mean draught ; five holds, one 
$0-ton, two 3-ton, ten 5-ton, two 10-ton and four 
15-ton derricks, electric winches, three 250kW diesel 
driven generators; Swan, Hunter-Doxford oil 
engine, five cylinders, 5600 b.h.p. at 117 r.p.m. 
Launch, November 22. 

San GERARDO, oil tanker ; built by Cammell Laird 
and Co. (Shipbuilders and Engineers), Ltd., for the 
Eagle Tanker Company, Ltd.; length between per- 
pendiculars 635ft, breadth moulded 84ft 3in,. depth 
moulded 46ft in, summer draught 34ft 4in, dead- 
weight 31,400 tons ; thirty cargo oil tanks, one main 

room, two 550kW turbo-alternators, one 
BOOK W diesel-driven generator; one set of two- 
casing, double-reduction geared turbines, 14,500 
maximum s.h.p., two Babcock and Wilcox boilers 
supply steam at 600 Ib per square inch and 850 deg. 
Fah. Launch, November 22. 


Catalogues and Brochures 


tear ag TELEPHONES AND CABLES, Ltd., Rectifier Division, 
Edinburgh Wi: ny» Hast me om Essex.— Technical data data sheet No. 
F/SIL. 101 Ed. silicon junction iow power rectifiers 
pee RS 20A, RS Ao RS 22A. 

ARREN, Morrison, Ltd., 29, Bury Street, London, S.W.1.— 
anne leaflet describing diaphragm valves for the handling of 
non-corrosive liquids and gases. A standard fitment on this 
valve is a position indicator of the rising spindle type, which shows 
valve closure. 

W. C. Houmes anp Co., Ltd., P.O. Box. No. B.7., a 
No. 69 entitled “ Holmes- 

on the principle eof 

aspects, electrical equipment 





— bai ma 
p ion, its p 
and some ‘typical applications. 
Gonos Kent, Ltd., Luton, Bedfordshire.—Illustrated publi- 
ibing the water meter ; a 993, 





the lication of oxygen analysis to combustion control, and 
No. 205, instrumen automatic control of wet- 
process cement kilns. 


Unirep Kincpom Atomic EnerGy AuTHority, The — 

¢hemical | Centre, Amersham, 

entitied “ Radioactive Products for Research, Industry a8 

Medicine.”’ Materials of similar function are, as far as possible, 

— together and the information Presented under four 
headings : processed 


rediation sources ont: natural radio elements. Details of con- 
ditions of sale are included. 

Tue ALUMINIUM DEVELOPMENT ASSOCIATION, 33, Grosvenor 
Street, London, W.1. a Application’ 's Brochure No. ll, Alu- 
minium in Pack * price 10s. 6d. This brochure is the 
latest in the Association's series, and is addressed principally to 
designers and industria! users Following a brief 
account of the place that aluminium has acquired in the 
field, the types of containers and packages are described. A section 
is included outlining the composition and properties of aluminium 
packaging materials. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be heid should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
Mon., April 7.—Suerrre.p BRANCH : -y Victoria Station 
Hi id, “ -, Ne Sheathed and Cored Cables,”’ 
D. Raine 7.0 p. 
Twes., April 8: 8. —PortsMouTH BRANCH : Wiltshire Lamb Hotel, 
Fortemouth, “ Lighting in Crime Detection,” Cc. H. Edlin, 


wed apr i 9.— a neg tem ee Birmingham E: 

and tre, tephenson irmingham, 
<5 Melting Furnaces,” W. L. Harrison ‘<f— 
Braprornp Brancu: Midland Hotel, Bradford, “ opp 
ariators,”’ 7.30 p.m. HALIFAX Crown Hotel, 
Horton ery Halifax, ravels with a aca 

45 p.m. 

Thurs., April 10.—SouTH West Lonpon Brancu : “ Prince of 
Wales" Hotel, Wimbledon, London, S.W.19, “ Personal 


”’ G. Instone, 7.45 p.m. 


THE ENGINEER 


Fri., April 11.—-STOKE AND Crewe Brancu;: Grand Hotel, 
an Stoke, “electrical Safety,”’’ J. Jones, 7.30 pm. 
LIVERPOOL : Liverpool Society, 9, 

Temple, 24 Dale Street, Liverpool, 2, * et aw 
wiremenis for Electrical Installations,” D. A. Picken, 
ae ti Al 12.—Oxrorp, READING AND DISTRICTS BRANCH : 
om iow, yemple hag Aylesbury, “ Lighting 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., April 9.—NorTH EASTERN SECTION : Institution of Mining 
and Mechanical Engineers, Neville Halil, Westgate Road, New- 
castle u Tyne, Annual General Meeting and Technical Film 


Show, 6 p.m. 
BRITISH INTERPLANETARY SOCIETY 


Sat., April $.—Tudor Room, Caxton Hall, London, S.W 
oo of Handling Large Missiles,” F. R. F. a. 
p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Thurs., April 10.—SOUTHERN REGION : St. Ermin’s Hotel, West- 
minster, London, S.W.1, “ The Measurement of Oxy; in 
Flue Gases,”’ F. T. “* The Measurement of Oxygen 


in Feed Water,” M. Ss. aot 10a.m.; “ Chemical 
in the Coal | Industry,” G. I . Jenkins, 2.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Thurs., April 10.—NOTTINGHAM CENTRE: Demonstration Theatre, 

East Midlands Electricity Board, oy Row, aan 
“ Display and Small Store Lighting, 
Fri., py 11.—Leeps Centre : Mansion Howl B pd ol Park, 
Leeds, 8, Annual General Meeting, 7 p.m 

Mon., April 14,—SHEFFIELD CENTRE : Grand Hotel, Sheffield, 
Annual General Meeti * The Contribution of Plastics to 
Lighting Practice,’’ W. E. et a 6.30 p.m. 


INCORPORATED PLANT ENGINEERS 

Mon., April 7.—DuNpue BRANCH: Ratan Siete, Dundee, “ The 
Uses of Electronics,’’ R. B. —_.: 

Tues., April 8.—MANCHESTER BRANCH ~~ ™ Club, Albert 
Square, Manchester, ** Modern Dovelopenents in Diesel Rail 
Transport,’’ Mr. Mon , 7.15 p.m. 

Wed., April 9.—WESTERN ANCH : Grand Hotel, ere “ The 
Plant Engineer and Work Study,”’ H. A. Gomm, 7.15 p. 

Thurs., April 10.—-GLasGow : Scottish Building / 

425-427, Sauchiehal! Street, Glasgow. “* The Design of Indus- 

trial and Hospital Engineering Services,’ E. S. = 

us 1s Hine, .m. je MERSEYSIDE AND N, WALES BRANCH : Exchange 

Tate apg Chairman’s Address, 7.15 p.m. a 

BRANCH : Roadway House, Oxford Street, Newcastle 

toon Tyne, “‘ Some Aspects of Lubrication,’’ W. P. F. Jolly, 
p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


April 10.—Beps aND Herts Section : K. and L. Steel- 


Thurs., 
, Ltd, Letchworth, Annual General 


founders and 
Meeting, 7.30 p.m. 
INSTITUTE OF FUEL 
Wed., April 9.—NORTH WESTERN } ome N: Engineers’ Club, 
Albert ny my anchester, nnual General Meeting, 
“ Britain’s Fuel ‘and Power ay ** Engineer Rear-Admiral 


Sir Sydney Frew, 2.15 p.m 
=. -» April 10. —Institution of Civil E: 
Street, London, Seeds: ane : Its 


ineers, Great George 
blems and Poten- 
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Technical College, Aberdeen, “* The Potentualities of Railway 
Electrification at the Standard geal E. L. BE. Wheat- 
croft and H. H. C. Barton, 7.30 p 

aon. April 14.—INFORMAL MaSTING : Savoy Place, London, 

W.C.2, Discussion on “The Future Trend of Installation 

Inspection,” opened by Forbes Jackson, 5.30 p.m. ye NORTH 

EASTERN CENTRE : Royal Station Hotel, Newcastle u Tae — 

Annual General Meeting and Conversazione, 

% SourH MIDLAND CENTRE: Winter Gardens, Sisters, 

“ Developments in Semi-Conductors,’’ E. G. James, 7.30 p.m. 

* NorTH STAFFORDSHIRE SuB-CENTRE : Duncan Hall, Stone, 

Importance of Research in Hearing and Seeing to the 
oe of Telecommunication Engineering,’’ E. C. Cherry, 
p.m 


INSTITUTION OF ENGINEERING DESIGNERS 
~~ April 14.—Northern Architectural Association Hall, 6 


igham Place, Newcastle upon Tyne, “‘ Turbo-Car Progress,”" 
P. A. Phillips, 7.15 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Fri., April 11.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, Symposium on “ Trends in 
Road Foundations,” 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed., aay? 9.—STEAM GrouP : 1, Birdcage Walk, Westminster, 
London, S .W.1, Discussion on “ Problems Arising from Steam 
Conditions in Nuclear Power Stations, with Special Referenee 
to Turbine, Boiler and Auxiliary Plant Design and to Nuclear- 


Fossil Fuel Cycles,’’ 6 p.m. ye East MIDLANDS BRANCH : 
College of Technology, Chesterfield, “Some Aspects of Indus- 
trial Gas Turbine Design,” E. O. Kohn, 7.30 p.m. 

Thurs., April 10.—East MIDLANDS GRabuaTes’ SECTION : Art 


Gallery (Strand Entrance), Derby, “ Nuclear Propulsion Appli- 
cations,”’ D. J. Allen-Williams, 7.15 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Thurs., April 10,—NORTHERN IRELAND REGION: Kensington 

Hotel, Belfast, “‘ Work Study,’’ A. J. Speakman, 7.30 p.m. 

% RocHester SENIOR AND GRADUATE SECTION: Prince of 

Wales Hotel, Chatham, Kent, Annual General Meeting ; 
Films, 7 p.m. 

Mon., April 14.—NORTHERN REGION: Rutherford Coll 
Technology, Northumberland Road, Newcastle upon Tyne, 
Annual General Meeting ; Tour of the Various Departments 
of Rutherford College, 7 p.m. 


INSTITUTION OF RUBBER INDUSTRY 


ae 8.—LONDON SECTION : A pm Piccadilly, London, 
» Annual General Meeting, 
Mon., fo 14.—BURTON-ON- koe Fle Midland ong 
Station Street, Burton-on-Trent, Annual General Meeti 
Films, 7.15 p.m. ye MANCHESTER SECTION: Engineers’ Club, 


Manchester, Annual General Meeting, 6.45 p.m. MERSEY- 
sipe SecTion : Exchange Hotel, Liverpool, Anni General 
Meeting ; Films, 7.15 p.m. &% PRESTON SecTION : Bull and 


Royal Hotel, Church Street, Preston, Annual General Meeting ; ; 
Films, * * Rubber from Rocks "’ and “ Point of New Departure,’’ 
7.15 p % SOUTH WALES AND MONMOUTHSHIRE SECTION : 
pond Hotel Cardiff, Annual General Meeting, 7.30 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


~~ April 9.—LONDON GRADUATES’ AND STUDENTS’ SECTION : 

, Upper Belgrave Street, London, S.W.1, Aanual General 
aie, 6.30 p.m. ye LANCASHIRE AND CHESHIRE BRANCH : 
College of Science and Technology, Manchester, Annual 
General Meeting, 6.30 p.m. 

Fri., April 11. — A Counties GRADUATES’ AND STUDENTS’ 
Section : Birmingham Exchange and a ome Shey 





ark 
fen Oil Refinery, = WG . Elgie, 6 P.. 6 p.m, 
Mon., April 14, a EASTERN SECTION : Chemistry Lecture 
Theatre, K we Newcastle upon Tyne, Annual General 


Meeting, 6. 
INSTITUTE OF MARINE ENGINEERS 
Thurs., soe | 10.—West MIDLANDS SECTION: Birmingham Ex- 
change and yo 9 Centre, Stephenson Place, Birming- 
- lication of Servo-Operated Pressure 


ham, “ Design an 
Control Vann Mf. F. Jackson, 7 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Tues., April 8.—MIDLANDS CENTRE : Birmingham Exchange and 
Centre, en Place, Birmingham, Annual 

Meeting, 7.30 p. 
i A 10. pant one “CENTRE : Angel Hotel, Westgate 


, Annual General Meeting, 7 p.m 
Fe me} 11.—SouTH WALES CENTRE : South Wales Institute 
of ee, Park Place, Cardiff, Annual General Meeting, 


Pr april 14,—East RecionaL Centre: Council Chamber, 
Houldsworth — 90, Deansgate, Manchester Annual General 
Meeting, 7.30 p 

INSTITUTION OF CIVIL ENGINEERS 


Thurs., April 10.—NORTH WESTERN ASSOCIATION : Engineers’ 
Club, 17, Albert eomaee, Manchester, “ The Jodrell Bank Radio 
Telescope, ” H. C. Husband, 6.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
Mon., April 7.—SouTH East SCOTLAND Sus-CenTre : Carlton 
Hotel, North Bridge, Edinburgh, “‘ Broad-Band Slot-Coupled 
Microstrip Directional Couplers”’; “‘ Re-Entrant Transmis- 
sion Line Frilter Using ig wer Conductors,”’ and “* The Appli- 
cation of Prin‘ Techniques to the Design of Micro- 
wave Components,” J. M. C. Dukes, 7 p.m. 
Tues.. April 8.—LONDON GRADUATE AND STUDENT SECTION : 
Monthly Staff Canteen, D. Napier and Son, The Airport, Luton, 
“Transistor Amplifier Circuits,” W. A. Thorpe 
‘SourH West UB-CENTR. 


p.m 
E: Royal C College of 
and Technology, George Street, Glasgow, ct, 
“ Storage and Manipulation of Information in the Brain,’’R L 
Beurle, 7 .m. NortH WESTERN SUPPLY Group 
2 Club, Albert Square, Manchester, “‘ Design and 


Engineers 
A — of Large Solid-Rotor Asynchronous Generators,”’ 
ICATION SECTION : 


6.1 
Wed., iol 9.—RADIO AND TELECOMMUN! 
Sa London, W.C.2, “ U. ~ F. Test Lise ix 6 
5.30 p.m. ¥& NorTH LANCASHIRE N.W.E.B. 
Lecture Theatre, Jubilee Street, Blackbure; = Cathodic Protec- 
tion,”’ L. B. Hobgen, K. A. Spencer and P. W. Heselgrave, 


7.15 p.m 
Thurs., April 10.—OrpmNaRY MEETING : Savoy Place, London 
W,C.2 “Radio Observations on Artificial Satellites,” J. A. 
Ratcliffe. 5.30 p.m. ye NortH LaNcasHtre Sus-CENTRE : 
N.W. E.B. Demonstration Theatre, Duke Street, Barrow-in- 
Furness. Protection,” "LB. Hobgen, .K.A.S Spencer 
and P. W. Hesel ve, 7.15 p.m. aoe Seca tee. 
CENTRE : Electrical 


: » Queen’s College, 
Dundee, “ The Potentiali 5¢ way ion at the 
rpm ok Ware Wass E. Wheatcroft and H. H. C. Barton, 
: Wars (Swansea) Sup-Centre : Conference 

ales Electricity Board Showrooms, Ki 


~ i by Nuclear we ne Mal Smith, 6 p.m. 
Fri., April 11.—NoatH SCOTLAND : Robert Gordon's 





Stephenson Place, Birmingham, Address by Branch _——_. 
Annual General Meeting, 6.30 p.m. SouTH WESTERN 
Counties BRANCH: Duke of Cornwall Hotel, oe we 
“Some Constructional Projects in the Middle East,” E G. 
Cove, 5.30 p.m. Ye WESTERN COUNTIES BRANCH: Small 
Lecture Theatre, University Engineering Laboratories, The 
University, Bristol, Annual General Meeting ; Talk by R. F. 
Maitland, 6 p.m. 


INSTITUTION OF WORKS MANAGERS 


Mon., April 7.—TyNe-WeAR BRANCH: Conference Room, 
Ministry of Labour and National Service, 93a, Grey Street, 
Newcastle upon Tyne, Annual General Meeting, 6.30 p.m. 

Thurs., April 10.—PRESTON BRANCH : uncil ber, Town 
Haii, Preston, “ The Long and Short of Training,’’ R. Gregory, 


7.30 p.m. 
Mon., April 14.—-MANCHESTER BRANCH: Grand Hotel, Man- 
chester, Annual General Meeting, 6.45 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
Fri., April 11. ow House, 14, Rochester Row, Westminster, 


ndon, S.W.1, “* ys Applications in n with 
Television,” T.M. C. Lance, 7 p.m. 
Mon., April 14. “SHEFFIELD AND DISTRICT SECTION : Livesey 


Clegg. 7 ouse, 44, Union Street, Sheffield, “‘ Linear Measure- 
ment,’’ F. E. Clarke, 7.30 p.m. 
LIVERPOOL METALLURGICAL SOCIETY 


Thurs., April 10.—Liverpool Engineering Society, The Temple, 
Dale Street, Liverpool, “‘ The Micromechanism of Fracture in 
Mild Steels,” W.S. Owen ; Annual General Meeting, 7 p.m. 


NEWCOMEN SOCIETY 


Wed., April 9.—Science Museum, Exhibition Road, South 
Kensington, London, S.W.7, “‘ Essex Windmills,” R. Wailes, 
5.30 p.m. 

NORTH EAST COAST INSTITUTION OF ENGINEERS 

AND SHIPBUILDERS 
Fri., April 11.—Lecture Theatre, Mining Institute, Newcastle upon 
Tyne, ** Recovery of Oil from Sludge in Oil Tankers,’’ J. Lamb, 
p.m. 
PLASTICS INSTITUTE 
il 9.—SOUTH WALES AND MONMOUTHSHIRE SECTION : 


Wed., Apri 
Angel Hotel, Cardiff, “* The A, eo of Materials Including 
p.m 


Plastics in Surgery,”’ J. T. 
ay April 10. wet poh gg a. — 


SECTION 
Synt thetics and the Motor Car,” D. G 
ROYAL AERONAUTICAL SOCIETY 
Thurs., April 10.—Institution of Mechanical Engineers, 1, Bir 
Walk, Westminster, London, S.W.1, “ Gui Weapons,”’ 
Cockburn, 6 p.m. 
ROYAL SOCIETY OF ARTS 
Mon., April 14.—John Adam Street Adelphi, i, W.C.2, 
‘ “ An Introduction to Pre-stressed Concrete,”* G. W. Kirkland, 
p-m. 
WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


Fri., as 11.—39, Elmbank C secant, Sienaew, C.2, Symposium 
on “ From Furnace to Mould,”’ 6.45 p 
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FRANCIS CAIRD INC. 


420 Lexington Ave., 
New York. 17, N.Y. 


This establishment, located at Grand Central Terminal, 
in Central New York (with branches in Mid-West and 
associate companies Toronto, Montreal, Vancouver) was 
set up largely to further the sale of British and European 
equipment for Oil, Chemical, Marine, Process, and Power 
Generating Industries. 

Manufacturers, who feel that a close contact in all or 
any of these areas would be te their advantage, are 


invited to submit details to : 


FRANCIS CAIRD LIMITED 


Africa House, Kingsway, London, W.C.2. 
Milburn House, Dean Street, Newcastle. 


National House, St. Ann Street, Manchester. 











SPRAY 
NOZZLE 


NON-CLOGGING 
INVOLUTE TYPE 


}” to 3” Dia. Inlet. 


Capacities 2} to 12,000 G.P.H. 





For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD & BECKETT 


PARLIAMENT MANSIONS + ABBEY ORCHARD ST. 
LONDON, S.W.I. 


PHONE: ABBEY 5429 








Design 
Capacity 
Available 








We have teams available to undertake design detailing and 
development in the following fields: 


MECHANICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
SPECIAL MACHINES & PROJECTS 
SERVO MECHANISMS & AUTOMATION 
MECHANICAL HANDLING 

PLANT LAYOUT 

PRODUCTION TOOLING 

CHEMICAL PLANT 


tion, design 
ee agen err chigtiy STRUCTURE & REINFORCED CONCRETE 
ETC. 


and development of 
‘* BLUEBIRD ” was a 
special project 
undertaken by 


NORRIS BROTHERS Ltd. 
53, Victoria Street, S.W.1. 


Tel: ABBey 6132 


62, CHURCH RD., BURGFSS HILL, SUSSEX 
Tel: BURgess Hill 85678 














We are now booking capacity for our New Modern Foundry at Halesowen. 
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For expert advice and technical assistance @ 
on any aspect of Steel Pressings 
get in touch with 


STEEL STAMPINGS LTD 


S COOKLEY, 
“% $RTelegrams : Stampings, Cookley. 
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in the field of 
or INCREASED DESIGN SCOPE, USE 










mechanised OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, 
endeavour — we CORROSION, STRIPPING & MOST OTHER 






THREAD TROUBLES. 


You wut bare... 
HELI-COIL =. HELI-NUT 


SCREW THREAD INSERTS | HIGH ENDURANCE NUTS 


play a worthy part 


Wherever an unusual degree of 
























strength in steel pressings is called for, 
there you will find the products of 


Steel Stampings—particularly 






steel disc wheels—taking the strain 
without distress . . . proof of the 
quality and dependability that only 












sterling performance can provide. 







Specialists in Steel Pressings, 
Steel Disc Wheels and 
Welded Ring Blanks 




















‘HELVCOIL 


ENGINEERING BY 
BEVERLEY, YORKSHIRE 








KIDDERMINSTER 
Telephone : Wolveriey 266 


ads heeled SCREW THREAD 


ARMSTRONG PATENTS CO. LTD., 




















HAMMERED OR 
HYDRAULIC PRESSED 


IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 











*K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 

















TRADE \ Stnedlé MARK 
PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DORIVEN 


Smedley Brothers. P¢ 
Belper. ane 
Telephone: Belper 12 



















WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388 ,2351 & 2226 












Grams: CIRCLIPS, BINGLEY 


CIRCLIPS 
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‘RENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


TELEPHONE: STAINES 426) 
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non-drawout 


AMP. 


CIRCUIT BREAKER 


The GEOF circuit breaker and direct-to-line starter, is designed 
for mounting on floor stands or for bolting to supports such as 
steel chambers or stanchions. Now in full production, this new 
circuit breaker possesses the main features of the successful 
GEO drawout range including:—Reversible main and arcing 
contacts. Free handle on overcurrent. Series-connected, solenoid- 
operated over-current releases with time lags. 


Write for further particulars. 
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FOR SERVICE VOLTAGES 
OF UP TO 660 


300 HP DIRECT-TO- 
LINE STARTER 


A.S.T.A. TESTED TO 
B.S. 936 :1940 


BREAKING CAPACITY 
25 MVA at 400 VOLTS 
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BENNETT & SAYER 


ENGINEERS IRONFOUNDERS 
& GENERAL MILLWRIGHTS 


PD De x 
Os ; at? 
» Miers 5 “a 


¢ 
SPECIALITY 
k machinery to 


Plastic bric as capacity 
ee is 


suit all clays, 








NUNS FOUNDRY, NUNS STREET 


DERBY 
Telegrams : BENNETT & SAYER, DERBY 
Telephone ; OFFICE and WORKS—45546 





Every buyer, every user of screws should have these 


MORE THAN A PRICE LIST 7 latest Unbrako lists. Forming a detailed and compre- 


hensive guide to the whole Unbrako range, standard 

—THESE NEW UNBRAKO and non-standard, they will prove an invaluable 
addition to your bookshelves and enable you to always 

PUBLICATIONS ARE AN specify Unbrako screws for any job rather than 
screws tha y led 20S g ; 

INVALUABLE SAFEGUARD risk screws that may lead a tly re 
A postcard or telephone call will bring your copies 


atkt PATENT LIFTER cop OF YOUR INTERESTS by return. 


FOLESHILL WORKS, COVENTRY 
Phone 89038 Grams “LIFTERS” COVENTRY 
UNBRAKO SOCKET SCREW CO || BRA () LTD COVENTRY 


SHOT BLAST BARREL 


COMBINED WITH FABRIC SCREEN FILTER FOR DUST 
REMOVAL, FAN AND ABRASIVE CLEANER. 
ALL ABOVE FLOOR LEVEL. 
FAN AND BARREL ARE INDEPENDENTLY MOTOR DRIVEN 
SO THAT FAN CAN RUN CONSTANTLY. 
FOR CLEANING SMALL AND MEDIUM SIZE CASTINGS, 
FORGINGS, PRESSINGS, STAMPINGS, ETC. 

SIZES 


NO. BARREL 
LENGTH DIA. 


1 INCHES 18 18 
2 INCHES 24 18 


SEND YOUR SHOT BLAST PROBLEMS TO 


J. W.JACKMAN & COMPANY LTD. 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, 3. 
TELEPHONE: DEANSGATE 4648-9. TELEGRAMS: BLAST, MANCHESTER. 
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PRESSURE VESSELS 
AND BOILER DRUMS 


The new Welding Shop at 
Clydebank has capacity for 
Welded Boiler Drums and 
Pressure Vessels up to the 
largest sizes. 


JOHN BROWN 


& CO.(CLYDEBANK) LTD 
Engineching & Shipbuilding Works 
CLYDEBANK ,SCOTLAND 






















66 THE ENGINEER April 4, 1958 











TCPPOCRE A Aap aT 


Sh 3 bi, Rt : vay * kes: 


The Valve ‘that stands alone for vital fluid 
control in major industrial developments 





Atomic Power Stations 
Aircraft and Vehicle Construction 
Chemical Factories 
Food Manufacture 
Gas, Water and Electric Undertakings 
Mining Installations 
Petroleum Plant 


Shipyards and Vessel Equipment 


Paper Making, etc., etc. 


DAL \ AM | 





Diaphragm isolation of 
fluids from operating mechanism, 
sure closure and simple maintenance 
are some advantages over 
conventional valves. 








a Se 


bt 
Lsst bres 
a ea aE 


SAUNDERS VALVE = tuiieyigus: COMPANY LIMITED 





—— 

















DIAPHRAGM VALVE DIVISION = —— 
CWMBRAN NEWPORT MONMOUTHSHIRE 
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IN IRON & STEEL 
UP TO 1: CWTS. 









cet could this be ¥ 


Pbernetcoornyil : your answer ? 
GRINDING 







PROTOTYPES 
AND SPECIAL 
PURPOSE MACHINES 






























WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 






REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 


¢ p he Tomorrow may find you facing The top photograph — by 


Ys — ag problem _— courtesy of Clifton’s Service 

manding an urgent or econ- ty 

omical solution. For a speedy, sen Ltd., Eitham, Loadon- 

ony, ’ efficient answer, use THORNS __ iS Of a Blister Hangar 90’ x 91". 
CURVED - ROOF BUILD - 









INGS, which provide the most . 
inexpensive form of building The bottom photograph is of 


i —These Porous CERAMIC construction, great adapt-  Nissen-type Hut, size 48° x 
ie ae Discs — reproduced here ability, and ease of erection. 16’, at Langley Park Golf Club. 


Basic widths available —16ft., 24ft., 30ft., 35ft., 91ft. 


get *¢ quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD992 








actual size— represent 
just the millionth part 
of one order. 


“CERAMIC 


Do YOU use large 
quantities of Porous 
Ceramic Discs (or, for 
that matter, Non-Porous 
Porcelain or Stoneware) in 
processing or packaging your products? 

If so, it may well pay you to get in touch with 
us and give details of your particular problem 


















Chesterman — Zeiss — Etalon — Shardlow 
Compac — Parvus a 
Leitz — etc. 
















f 


or needs. FOR PRECISION 18: 

DOULTON INDUSTRIAL PORCELAINS LTD. 7 ia 

Royal Doulton Potteries, Dept. B.D., INSTRUMENTS [uae aniceer 
Wilnecote, Tamworth, Staffs. IN SHORT SUPPLY MICROSCOPE 


The “Vee” incorporated 
in the base is held 
against the work 
between centres 
and the threading 
tool adjusted to 
the Graticule of 
the Microscope. 


Or Advice with regard to 
Specialised Problems of 
Measurement... 


<Koyat 
DOULTON 


INDUSTRIAL CERAMICS Cieeiniinaiiaid ‘“ 


OPTICAL-MECHANICAL (INSTRUMENTS) LTD. 


17 STATION ROAD, EGHAM, SURREY 


Tel.: EGHAM 3120 


























T 


ANNEALED IN THE MOST MODERN 


GASEOUS DECARBURISING PLANT 
Excellent Physical Properties 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY . LEAMORE - WALSALL 





From: 
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In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 
Many years of experience in producing wagon tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 
above. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 
All machines comply with the Railway Clearing House requirements. 


site conditions. 


2016 Geared ram type and door discharge tippler. 2705 Rope ring type side discharge tippler. 
2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 


HENRY LEES & Co.lTo. ENGINEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL I8!18-9 GRAMS ROiTIP MOTHERWELL 
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FOR THE WATER SUPPLY 





if 







4 3 


-There’s no dirt, there are no 
-fumes, no unsightly buildings or 
gear, just a grating over a well or 
, borehole, a rising main and electric cable 
~to the submerged pump/motor unit and 
:a modern, efficient water supply plant for 
‘the home, school, hotel, factory or even 
.a town. The Beresford submersible 
“pump is ideal for automatic installation, 
‘is simple and inexpensive to install and 
; needs no attention. If you are planning ; 
“an installation specify these pumps— 
‘they're best in the long run. Please ask 

for publication PG.300. 
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SUBMERSIBLE 
PUMPS 
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James Beresford & Son Limited. 
Kitts Green, Birmingham 33. Telephone: STEchford 3081. 
and at Glasgow, London, Manchester, Leeds etc. 
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Electro Magnetic 
LIFTING 


TACKLE 


The combination of our resources 
as electrical engineers and design- 
ers of all kinds of lifting tackle 
puts a BERL Magnetic Beam in a 
class by itself. Write for literature. 


ZE 






Cece 





WE 


Se ~a, 
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British Electrical 
Repairs Limited 


Empire House, Charlotte 
Street, Manchester ! 





BETTER EQUIPMENT 
FOR RAISING LOADS 


WORKS AT: 

BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, 
EDINBURGH, GLASGOW, HAWICK, LONDON, 
MANCHESTER, NEWCASTLE, SWANSEA. 


dmBER.70 
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Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 





This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 


ALLDAYS 
& ONIONS 


LTD 


























GREAT WESTERN WORKS, BIRMINGHAM |!. 
Phone: ViCtoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTHINSTER, LONDON $.W.1. 
Phone: Whitehall 1923-4-5. 
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DELORO * STELLITE FOR PUMP SEALS, 
senate SLEEVES AND SHAFTS 


Faced or solid components 
supplied by all leading makers. 
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DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


AD.No.265 
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Corrugated ‘Perspex’ in the new building of 

Barclay Curle & Co. Ltd., Glasgow. ‘Perspex’ 

supplied by courtesy of Newton, Robertson 
and Company, Glasgow. 


For better roof-lighting use Corrugated ‘Perspex’ 


HOW TO MAKE THE MOST OF DAYLIGHT 

By using tough, light ‘Perspex’ acrylic 
sheet as your roofing material you make 
the most of the health-giving daylight 
which is essential for good morale and 
efficiency on the job. 

Corrugated ‘Perspex’ is easy and not 
expensive to install. No additional steel- 
work, glazing bars or lead flashings are 
necessary. It is made in profiles to match 








almost every type of roofing and in curved 
form for barrel vault roofs and flat roofs. 
It stands up to weather conditions in every 
part of the world and represents a consider- 
able saving over conventional materials. 

If diffused daylight is desired, Opal 
Corrugated ‘Perspex’ isavailable. Originally 
developed for intense light conditions over- 
seas, Opal Corrugated ‘Perspex’ diffuses 
daylight evenly and efficiently. 


It’s as clear as daylight —it must be 


CORRUGATED “PERSPBEIX 


‘Perspex’ is the registered trade mark for the acrylic sheet manufactured by 1.C.1. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON 
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Aseasvets standard type fully Automatic Flash Welders are 
manufactured with compressed air operated or hydraulically 
operated clamping devices. One clamping device is mounted 
on the upset slide while the other is on the machine table 
which is adjustable both vertically and laterally. The 
machines are available in seven sizes with a welding capacity 
from 14 sq. inches up to 40 sq. inches. They can be used 
for welding carbon steel as well as high alloy steels, such as 
high speed tool steels and similar. 


These machines are internationally famous and among the 
finest in the world, and we shall be glad to send you literature 
describing the Aseasvets range. 


SOLE REPRESENTATIVES IN THE UNITED KINGDOM 


FULLER ELECTRIC 


LIMITED 


A Member of the Hawker Siddeley Group 


FULBOURNE ROAD, LONDON, €E.I7 


Phone: LARkswood 2350 (10 lines) 
ALSO AT: BIRMINGHAM + GLASGOW - MANCHESTER 


ASEAWELD 


ASEASVETS 


April 4, 1958 
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ANOTHER WALKER 
SUCCESS STORY 





















i 








‘LION’ EXPANDING 














‘LION’ AUTOMATIC 





one of =e $ | Pree” 


This 8,000-ton Fielding & Platt Horizontal Extrusion Press is installed at 
the Rogerstone Works of Northern Aluminium Co. Ltd. in Monmouthshire. 
It is considered to be * something of a showpiece ’ and is one of the largest of 
its kind. Walker’s are proud, therefore, that their ‘ LION ’ PACKINGS are 
fitted throughout, and that after several years’ continuous service under 
arduous conditions they are still functioning very efficiently. 


This is further evidence that packing requirements and problems, large and 
small, can be safely entrusted to Walkers, who offer outstanding quality and 


\ y, service at all times. 


Send for descriptive leaflet on Heavy Duty Hydraulic applications 





‘LION’ CHEVRON 








*LION’ TWINSET 












Tib. 321 


¥ 


James WALKER & CO. LIMITED 
LION WORKS, WOKING, SURREY, ENGLAND 
Phone: Woking 2432 (//lines) Grams: Lioncelle, Woking, Telex 


THE 


DONOVAN 


A.C. POWER RELAYS 


WITH 2, 4 OR 8 POLES 


Any pole can be supplied ‘*‘Normally-open’’ or 
** Normally-closed "’ ; double-break main contacts rated 
at 10 amps., 550 volts maximum. One or two auxiliary 
change-over contacts can be added in addition to main 


poles. Tractive coils available—6 to 550 volts A.C. 


The relay, when open style, is supplied with back fixing 
plate suitable for mounting on insulation or steel panels, 


or in metal cases. 


Further details on request. 


THE DONOVAN ELECTRICAL 
co. LTD. 


71 GRANVILLE ST. - BIRMINGHAM, 1 


LONDON DEPOT: 149-151 YORK WAY, N.7 
GLASGOW DEPOT. 22 PITT STREET, C.2 
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@ 2-pole Open Style Relay 
with two change-over coil 
circuit contacts. 


@ 8-pole Open Style 
Relay with one 
change-over coil cir- 
cuit contact. 


@ 4-pole Enclosed Relay. 








Sales Engineers available in :— 
LONDON, 
BIRMINGHAM, 
MANCHESTER, 


GLASGOW, 
BELFAST, 
BOURNEMOUTH. 








we aio supply 


Four-stroke engines 
with or without 
pressure induction 
as oil or dual-fuel 
engines up to 
2,100 bh.a 


2-STROKE 
OPPOSED-PISTON 
ECCENTRIC TYPE 
Gil Engines 


AVAILABLE IN POWERS 
UP TO 6,000 B.ELP. 


turbo-charged with air- 











cooling, resulting in 





greater output and 


reduced fuel consumption 


One of eleven 6-cyl. engines ordered by the 
Iraq Petroleum Company. 


HARLAND & WOLFF 


Enquiries: Queen's Island. Belfast 


BELFAST GLASGOW 


LONDON 


LIMITED 
London Office: 9, Whitehall, $.W.1 . 


LIVERPOOL SOUTHAMPTON 
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vwiaaelct aise STOCK BARS 


Meehanite metal is readily available in a wide range of bar forms, solid 
or cored, in tensile strengths reaching to the steel range of 25 tons per 
sq. inch. Meehanite bar contains other properties of both cast iron and 
steel—close grain and homogeneous structure enabling it to take an 
extremely high polish. It is readily machinable and may be heat treated. 
Wear resisting or heat resisting grades can be supplied if required. 
Meehanite stock bars can be machined into Gears, Rings, Discs, Collars 
and many other components applicable to all branches of industry. 





esa ma There is a growing demand for a material which will conform to the 
qualities of Meehanite and the various stringent specifications, depending on the user’s application. 
uniformity of the metal right Meehanite stock bars meet this demand in a form which offers con- 
ee venience of stocking and speed of despatch. 


No one type of iron is suitable for every type of service and Meehanite 
stock bars are produced under four general classifications according to 
the purposes for which they are likely to be required. 





FREE! Write for the Meehanite Machining Chart, a 
28” x 22” wall chart giving speed-seed tables and all relevant 
machining information, 









eeriaT YOUR SERVICE Cast /ron Can Do tt-of ws 


G. M. Hay and Company Limited. Glasgow. C. A. Parsons and : 
Company Ltd. Newcastle-on-Tyne, 6. Qualcast (Ealing) Park Ltd. “ 
London, W.5. Richards Foundries Limited. Leicester. Southern 
Foundries Ltd. Waddon, Croydon, Surrey. Winget Limited. 5 
Rochester. Ashmore, Benson Pease and Co. Stockton-on-Tees. oe 
The Butterley Company Limited. Ripley, Derby. Cameron and 

Carmichael Bros Limited. 

REGD 


Roberton Limited. Kirkintilloch. 
Nile Street, South Shields. Goulds Foundries Limited. Cardiff and 


Newport, Mon. John Harper (Meehanite) Limited. Willenhall. The Dependable Metal 


Staffs. 


ee 











THE INTERNATIONAL MEEHANITE METAL COMPANY LTD., MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY. TEL: EPSOM 3507/8 
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GROUP OF COMPANIES 
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welding-sets | 


Reyrolle welding-sets can 


Ee] eee 


be fixed on production lines 
or mobilised for out- 


door constructional work 


300/200-ampere AC/DC 
type-B single-operator 


welding generator set with R r lI 
concentric dual control. 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM + ENGLAND 
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BRITISH 
OXYGEN 
LINDE 
LIMITED 








* 
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INSTALLATIONS 


AT SHELLHAVEN 
ON THE THAMES ESTUARY 


The British Oxygen Linde plant Is 
in course of erection. Plant 

capacity: 240 tons of oxygen and 
235 tons of nitrogen a day for the 


manufacture of ammonia. 


FOR SHELL CHEMICALS 
AT PARTINGTON, LANCS. 


Work on this plant for the direct 
oxidation of ethylene will shortly 
be completed. British Oxygen 
Linde plant capacity: oxygen 145 
tons a day, nitrogen 55 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT DURGAPUR 


In India. An order has recently 
been placed with British Oxygen 
Linde to supply 2 Tonnage Oxygen 
units with a total capacity 

of 100 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT ROURKELA 


In india. 3 British Oxygen Linde 
units have been ordered, each 
with a capacity of 

100 tons of oxygen a day. 


FOR AFRICAN EXPLOSIVES 
AND CHEMICAL 
INDUSTRIES LIMITED 


at Modderfontein. British Oxygen 
Linde piant has been ordered with 
a daily output of 275 tons of 
oxygen and 285 tons of nitrogen 
for the manufacture of ammonia. 


OUR EXPERIENCE 
iS AT YOUR SERVICE 


if you are thinking of installing 
tonnage oxygen or gas separation 
plant, consult BRITISH OXYGEN 
LINDE. Our advice is free and your 
enquiries, however preliminary 


will be weicome. 


BRIDGEWATER HOUSE,ST.JAMES’S 
LONDON S.W.1. Tel: WHI 1688 







ALL SIZES 
DELIVERED 
EX-STOCK 


April 4, 1958 


Change to 
ROCKWELL 


HELICAL 
CLAMPS 


BRITISH PATENT 


Why waste time building up 
rickety, makeshift clamps with 
anything that’s handy? Get 
on the phone today and ask 
for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple quick 
and positive mounting, with 
negligible clamp projection 
over work piece. Each clamp 
is a complete unit, with no 
parts to lose. 





1 GIVING PRICE. 


; Le 
yen DETAILS / 
OF ean 






ROCKWELL 


WELSH HARP, EDGWARE RD., LONDON, W.W.2. TEL. GLADSTONE 0053 EV Warren se ere 





ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1154/5 - STOCKPORT-TEL: STOCKPORT 5241 GLASGOW -TEL: MERRYLEE 2822 
$.C.5 











"“Cirscale’ 


With a scale length of 5 feet, bold figures and internal 
itlumination, this instrument can be read accurately at 
considerable distances. it complies fully with BSS 89/1954 
and combines ample power with high sensitivity. It is 
suitable for indicating Amps, Milliamps, Volts, R.P.M. or 
Frequency, or any value which may be converted into one 
of these. Single or double sided models available 


RFORD 


ALTRINCHAM - CHESHIRE 


€ 25-4 


THE RECORD ELECTRICAL C(O. LID “CIRSCALE’ WORKS BROADHEATH - 





. 











This crane is one of two specially designed 

for heavy duty grabbing service in one of the new 

| super power stations. The Cranes are 
operating in the open, and special attention 

has been given to weather-proofing and positioning 


of the units for easy access. 
The Crab 


4 * 





The Crab is of the twin barrel type, 
CRANES © _ having one barrel for “holding” and 
JOHN SMITH (KEIGHLEY) LTD. : one for “ opening” and ‘‘ closing” the 


P.0. BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. four rope Grab. All gear boxes are 
Telephone: Keighley 2283 (4 lines) Telegrams: Cranes, Keighley 


Uf you have c handling probleuc -cal we wr 


of steel fabricated welded construction. 
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‘sT FRAME 
or pa THE NEW TOWN C.E.2. 


Factories, Sheds, Mill — 
SPECIALITIES 
re Headgear, Pumping Sato HEAVY RADIAL DRILLING 


— MACHINE 


of all descriptions 
BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 





BIBBY COUPLINGS 





ee eee we Mee, : Model C.E.2, all electric Radial Drilling 
Parnell House, 25, Wilton Road, London, S.W. 4 : : 

Telephone : ABBEY 1194 i Machine. Sizes 5ft. ft. 7ft. and 8ft. 18 Speeds. 

i Range 15 to 850 r.p.m. 8 Feeds. Will drill 


3in. from solid in mild steel or 34in. in cast 
iron and tap 2in. Whit in mild steel. 

















ESTABLISHED 1903 


RICHMOND WELDING CO. Fred* Town & Sons Ltd 


| Fabrications, Large and Small. 
Stainiess Steel, Copper and 
HALIFAX + YORKS + ENGLAND 


Aluminium Welded by the 
Argon Arc or the Argonaut 
Process, Engineering. ‘ 
Tele.: BRADFORD 25405 Write for leaflets on the complete TOWN range of machines 
Established 1929 T 14. 














MANUFACTURING AND DESIGN OF _~% SHOT BLAST PLANTS 


MACHINERY FOR:— 
TEXTILE— INCLUDING PLASTIC of all types including 


COATING PROCESS, 
: AIRLESS WHEELBLAST PLANTS 


GAS & COAL BOARDS, 
SOUTHTOWN, 
FROZEN FOOD GT. ina sina Over 50 years experience embodied in 


INDUSTRIES 
PHONE 2009 design and manufacture 


SUB-CONTRACTING ST. GEORGES ENGINEERS LTD., 
— UNDERTAKEN — 
MACHINING & ASSEMBLY ORDSALL LANE, MANCHESTER 5 
TURNING TO 20’ LG. x 3’ 6” DIA. Telephone: TRAfford Park 1207 (4 lines) Telegrams: “Georgic’’ Manchester 5 
FABRICATIONS TO FIVE TONS 
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WRITE FOR 
ADDITIONAL DATA 


‘B-W’ INDUSTRIAL OVENS 


OVER 150 STANDARD MODELS 


ELECTRIC . GAS + STEAM 


UNUSUAL SHAPES & SIZES 
TO SPECIAL ORDER 


Barlow-Whitney are acknowledged 
specialists in the production of 
Industrial Heating Equipment. 
Their standard range includes: 
























VACUUM IMPREGNATING 
PLANT - FURNACES - OIL 
AND GAS HEATERS 
TROPICAL CHAMBERS 
HUMIDITY CABINETS 
SALT AND SOLDER 
BATHS AND HOTPLATES 











WRITE FOR 
FURTHER DETAILS 
QUOTING 
REFERENCE No. 5A 






BARLOW-WHITNEY LTD., 2, DORSET SQUARE, LONDON, N.W.I. TEL. AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY 
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Landmarks 
of Today 
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The new Boiler House for the I.C.I. 
Kynoch Works at Witton, Birmingham, 


is an impressive construction for 
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Illustration by courtesy of 
Imperial Chemical Industries Limited, 
Metals Division. 


OO 


Steelwork to the design of 
Babcock & Wilcox Limited, 
London and Renfrew. & Co OO 


CONSTRUCTIONAL ENGINEERS 


Registered Office and Works : Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS : TRAFFORD PARK -: MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 * Technical Offices at Birmingham and Nottingham 
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FLUID POWER 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 


mm LEEDS ENGINEERING HYDRAULIC C0. LTD. 


RODLEY, LEEDS. 


Telephone: ‘PUDSEY’ 2859. 


EVERY NEW 
ENGINEERING 
PROJECT REQUIRES 


LIONWELD 
PRODUCTS 


WELDED 
OPEN STEEL FLOORING 
STAIRTREADS 
SOLID AND TUBULAR 
HANDRAIL STANDARDS 
AND HANDRAILING 


LIONWELD L”” 


MIDDLESBROUGH 


TELEPHONE : TELEGRAMS : 
45151 “LIONWELD” 
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for the 
use of 


This was George! Always ready to latch on to the 

cheapest way of doing things. He went out with cheese 
rationing. Mice may flourish the more with his passing. 

So do his brother wire weavers. Automation achieves for 

them production figures which swamp old George's inspired concepts 
overwhelmingly. Now, the only ‘‘ cat and mouse "’ technique left to 
these modern craftsmen is employed in extracting from us con- 
stantly increasing quantities of our justly famed Austenitic 
Stainless Steel Wire, which provides them with such trouble-free, 
botherless, flawless production. The quantities they demand are no 
less stunning than its qualities. But, lest we take up too much of 

your time with too extensive self-praise, may we leave you now in 
order that you may write out for us another impressive order. 





STAINLESS STEEL WIRE CO. LIMITED 


THE BARRACKS - LANGSETT ROAD - SHEFFIELD, 6 
Telephone: SHEFFIELD 44241 Telegrams: FINEWYRE SHEFFIELD 


ARRAR 


AIR RECEIVERS 








, eaiehices ‘AT 
VAUXHALL 
MOTORS LTD 


LUTON - BEDS. 


THESE PHOTOGRAPHS WERE KINDLY 

SUPPLIED BY MESSRS. VAUXHALL 

MOTORS LTD.. TO WHOM OUR 

ACKNOWLEDGEMENTS AND THANKS 

ARE DUE FOR PERMISSION TO 
PUBLISH. 








THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND 


TELEGRAMS FARRAR NEWARK 1143 i ee Me Ge * TELEPHONES NEWARK 1143-4-5 
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sailing ona yy, 
lubricant... 





. little do they know—those yachtsmen on Windermere and the lakes of Wales — 

that water is sufficient lubricant for the bearings of steel rolling mills. Ask the steelmen of 
South Wales and of Sheffield, and the north-east coast, for they have produced 

: millions of tons of steel, using RAILKO bearings lubricated by water. Experience is knowledge: 
RAILKO LIMITED has 21 years’ experience of making heavy duty bearings. 


RAILKO Shares in the research, technical, and productive facilities of the whole Birfield Group. 


Bea rings of all types for all industries 
through the Birfield Group 


RAILKO LIMITED Treadaway Works - Loudwater - High Wycombe + Bucks - Phone: Bourne End 1000 
PHOSPHOR BRONZE CO. LIMITED Bradford Street + Birmingham 5 « Phone: Midland 6621-6 ide 


BOUND BROOK BEARINGS LIMITED Lichfield - Staffs - Phone: Lichfield 2027-8 
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more units 
with 
ONE 
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Our customer produces Iron Pipe fittings. 
Normal tap life when machine tapping was only 
40/50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treatment 
which increased tap life on this operation to 
over 1,500 components. 


This is a typical example of how Speedicut 
know-how solves machining problems. 







: li 
















SPEEDICUT WORKS . CARLISLE STREET EAST . SHEFFIELD 
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MONOBLOC 


air compressors 


4 


TYPE MTV36 


Two-stage Monobloc air 
compressor with 
intercooler and 10 h.p. 
totally enclosed, 
fan-cooled motor. 


Single-stage 
Monobloc air 
compressor with 
drip-proof 

I h.p. motor 


Monobloc 
or with 
enclosed, fan- 


TYPE MTT8 


Two-stage, tandem- 
type Monobloc air 
compressor with 
totally enclosed, 
fan-cooled 3 h.p. 
motor. 


Two-stage tandem- 
type Monobloc air 
compressor, with 
drip-proof,! h.p. 
motor. 


Worthington = Simpson LTD NEWARK NOTTS 


— — <— - i >a 
Zh 
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Are you wasting 
skilled men 
on repetition work ? 


You can save your skilled men for work that only 
skilled men can do when you convert your 
machine tools to fast automatic repetition 7" 
work with the economic Metrovick hydraulic Metrettek ‘dvdratlie ‘connate 
copying system. Stepped shafts, tapers and attachment fitted to a Richards 6-ft. 
concave and convex shapes can all be turned Double Standard Vertical Boring and 
to follow the contour of a master template or dubenien tesco 
sample work-piece with a speed and precision 
quite independent of operator’s skill. Savings can be 
effected at almost every stage of production. 


fitted with the Metrovick Junior Mono- 


t A Denham 16-inch swing centre lathe 
block hydraulic copying attachment. 


Fil 


Hydraulic copying attachment fitted to 
a vertical milling machine. 


PLEASE WRITE FOR 
FULLY ILLUSTRATED INFORMATIVE LEAFLETS 


* Robust, economic and dependable 

* Does not interfere with the normal use of machine 
* Low initial cost compared with other systems 

* Suitable for internal copying 

* Force on stylus not exceeding 3lb 


An A.E.J. Company 


METROVICK HYDRAULIC COPYING ATTACHMENTS 


ee ee re re ee ree ee ee ee eee ee a ee ee 
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SPRAYCONE 
SFANJET 3 


\ (oy 44 (=15 


Engineered projects to-day demand 
plant to exact specifications. This 
applies equally to Spray Nozzles. 
Our large range ensures a standard 
nozzle to meet your need. 

Call on our experience to aid your 
choice. 


WriTE FoR 
CATALOGUE 





“.7-Watsovwe Lid 


CROFT ST: WIDNES:- ENGLAND 


Parone VV Ne 
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TOOLS 
WITH 
A DIFFERENCE 






6:60 Ge 


ELECTRONICALLY HARDENED 
mokes all the difference / 


They are the secret of success. Elliott-Lucas tools are tougher because the electronic 
induction heat treatment they receive gives them a combination of exceptional cutting 
effitiency and great durability. Always make sure that they're Elliott-Lucas. These are 
ust a few of che 300 models in our range and are in a choice of six finishes. 


pon 


A108 = 
ELECT 
ELVICTA 
FLECTELOY 


ELLIOTT-LUCAS LID 


CHURCHBRIDGE WORKS, CANNOCK, STAFFS 

















IN MOTOR PROTECTION 





Occupies less than 3” cube. Available for flush, 
panel and metalclad surface mounting. Specially 
suitable for machine tools, domestic appliances 
etc. Economical in space and price. 


Further details from :- 









Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-07 amp to 10 amps. Up to 
500 volts. 


CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of <WEBER (Swiss) 
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The Higher Frequency 
Vibrator with the 


SLOW SPEED DRIVE 


*‘HUMDINGER’ frequencies of 10/12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Porden Road, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


WIN CAES ron HAULING 


HOISTING, ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 


Capacities from half ton (500 kilos) upwards. 





The ACE stand 
at the Mechanical Send for full particulars, 
Handling Exhibition 


Oe 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 
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MANUFACTURERS OF ELECTRIC 


MINUTES sLasH 
AND FUEL FIRED FURNACES 


FOR FERROUS AND NON-FERROUS 
HEAT TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. 


ED TO SECONDS 


on the new 


MARBAIX 


M58): DISINTEGRATOR 


REMOVES BROKEN TOOLS 
© WITHOUT DAMAGE TO THE COMPONENT 
e CUTS HOLES OF ANY SHAPE IN 
HARDENED MATERIAL, CARBIDES ETC. 
...in fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drills, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON a ~ — gga COMPONENTS GLADLY 








ALUMINIUM: Continuous Billet and Slab Pur- 
naces and Batch type Hest Treatment Furnaces. 








HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 








FERROUS 

AND NON-FERROUS 
HEAT TREATMENT: 
Rolier Hearth Mesh Beit 

and Bell Type Furnaces 

for Bright Annealing, Brazing and Sincering. 


30 SECONDS 







VALIANT HOUSE VICARAGE CRESCEN 


MARBAIX INDUSTRIES LTD **"7¢8se8, vowpon, sw 


PHONE: BATTERSEA | 








The choice is 
often difficult 





@ DIE CASTINGS in Brass, Bronze or Aluminium, cut costs 
by the reduction of machining and finishing operations 
and by the virtual elimination of machining allowances. 

@ BRASS PRESSINGS, on the other hand, can be produced 
so rapidly that, in many cases, the nett unit cost is lower. 
The problem is to choose the most suitable process for your needs. 
Why not call in the Non-Ferrous people first? They can advise you well 
for they make both! Together with their associate company, Brass Pressings 
(London) Ltd., they conduct joint administrative, technical and engineering operations 
under one roof . . . their recommendations to you are therefore sound and unbiased. 


ait ‘ 
GENERAL TREA 


HEAT 
Fa ape 
MACHINES, AND QUENCH GEAR. 















If requested, our technical representatives will be 
pleased to advise you without obligation, 





M° DONALD FURNACES LTD 
DAWLEY BROOK, 
KINGSWINFORD, STAFFS.“ 








NONFERDICA WORKS, NORTH CIRCULAR ROAD, LONDON, N.W.2 Telephone: GLAdstone 6377 








THE ENGINEER April 4, 1958 


The “ Monochromed”™ bore of a tube 
used In ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to / 4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roll grinding | 5ft. length, 50in. dia.). 


MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corresion or frictional wear must be combated. 


HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 





INDUSTRIAL 


Sa MO. OCH ROME iin tie attiag ti 
\ ; S A“ Menochromed” piston used 


textile machinery ports “‘ Monochromed" for 
greatly increased life. in hydraulic equipment. 





MONOCHROME LTD « STUDLEY ROAD - REDDITCH - WORCS - STUDLEY 121 


Marking Devices by Specialists GUNMETAL BODY AND STUFFING BOX. 


PUNCHES RENEWABLE DISC 


EMBOSSING & HYDRAULIC 


PRESS TOOLS 
BRANDS | $ TO P VALVE 


NUMBERING FOR HIGH WORKING PRESSURES 
MACHINES LARGER SIZES CAN BE RE-PACKED UNDER PRESSURE 


2000.s. 


HALF INCH SIZE 
MAXIMUM PRESSURE 


TWO INCH SIZE. 


1000". 








SPINDLE. 
SPINDLE. 


BRONZE 


THREAD ON 


HIGH-TENSILE MANGANESE 


GQiMaaos — SQUARE 


OR FLANGED. 


WHENEVER YOU MARK ON METALS 


H. B. SALE - LTD || ropert HARLOW & SON, LTD. 


PROGRESS WORKS SUMMER LANE BIRMINGHAM <p FR, HEATON NORRIS ; STOCKPORT -: CHESHIRE 
Telephone: CEN 5661/3 Grams: SALE, BIRMINGHAM c( Ai Telegrams : “ HARLOW, STOCKPORT ”. Telephone No. : STOckport 3403/4/5 
LONDON OFFICE: 10 NORFOLK STREET, LONDON, W.C.2 
Established 1862 Ss <A Telephone: COVent Garden 0315/6/7. Telegram:;: ‘‘ Tubenpipe ’’—’Phone-London. 

3971 
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A CAST IRON CASE 


FOR USING 
>KiP 


ULTRASONIC 
FLAW DETECTION 


losses due to destructive testing eliminated— 











Testing time cut 
production increased . . . all this achieved by Goulds Foundries Ltd., 






of Newport, Mon., simply by adopting a Kelvin Hughes Ultrasonic 






Flaw Detector for the non-destructive testing of their high quality 






motor clutch plates. The Flaw Detector, in conjunction with a Probe 






specially developed for this application, enables a semi-skilled 






operator to carry out at speed ‘high accuracy’ tests on batches of 






iron castings, and to readily identify and ‘spot’ plates which do not 






meet fully the rigid standards set. 






This is typical of the innumerable ways by which Kelvin Hughes 
ultrasonic testing equipment is aiding industry. Perhaps it can help 







you?—An advisory service is freely available. 






Kelvin Hughes’ Ultrasonic Flaw Detector was chosen by Goulds Foundries 
Ltd., only after carefully investigating all possible alternative non-destructive 
testing methods, including X-rays and gamma-rays, which, by comparison, 
proved either too slow or too expensive. 










xm) KELVIN HUGHES 


SPECIALISTS IN INDUSTRIAL MEASUREMENT 










KELVIN & HUGHES (INDUSTRIAL) LTD., 2 Caxton Street, London, S.W.1. 60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 


KH72 
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Opperman 








Gears go 
along way... 




















Ea. 














... even as far as New Zealand, 


where this 22’ 6” bedplate assembly is 


to be installed. They go a long way too, towards gh 


covering every industrial requirement from } H.P. to 120 H.P. ‘Sie sie Mabtentinn shows @ 
type SV.12, single reduction worm 
We are always prepared to offer our services and advice on gear box, rato 10553:1, web 
‘ : pump feed lubrication to top 
bearings, transmitting an input of 
gearing problems, based on our long trade experience—and 50 H.P. at 1460 r.p.m., from a 
‘ ; totally enclosed English Electric 
to produce gears to customers’ special requirements. We motor, through a “Silentbloc” 
coupling drive on a continuous 
manufacture a complete range of Spur, Helical and Worm twenty-four-hours-per-day duty. 
The equipment was supplied to 
gear reduction units to meet every normal application. the order of Film Cooling Towers 
(1925) Limited for W. J. Fraser & 
Our comprehensive catalogue, containing details, dimensions, Co. Limited, and is for installation 
on an induced draught cooling 
MECHANICAL ratings and outline drawings is available on application. tower erected in New Zealand. 
f XHIBITION 
~ 


f 


= OPPERMANS 
of NEWBURY 


OPPERMAN GEARS LTD., NEWBURY, BERKSHIRE - Telephone: Newbury 1701 - Telegrams: Oppigears, Newbury 
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When it’s a question of usable strength at real speed no other type of cement can 


approach CIMENT FONDU. 
Many concreting jobs can be put into use even in a few hours; 24-hours is the maximum 


waiting time. 
CIMENT FONDU is not “quick-setting” and gives ample time for placing; con- 
siderable strength develops after about 6 hours. 


Please ask for leaflet “‘Between Dusk and Dawn.” 


The Cement: for Industry 


FOR SPEED - STRENGTH 
RESISTANCE - REFRACTORINESS 





ark SE 
ALUMINOUS CEMENT 





Manufactured by 
LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73) BROOK STREET, LONDON, W.I. Telephone: MAyfair 8546 


we 4 $a ws eZ Rip eat eee a Ae 

zr. ae fy ‘ ad er eres i Aa 
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jig boring 


ie QUALITY ENGINEERING with optical accuracy 


& MACHINE TOOL CASTINGS 
g. ae 








HEAT & WEAR RESISTING UPTO 10 TONS 
als i SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Tren’ 23612 














The pride of our machine shop 
is our Optical Jig Borer, which 
IRMINGHAM makes possible machinery limits 


as fine as + -000125 on most types 

AND of work. We look forward to 
receiving your enquiries for the 

LACKBURWN jigs and tools that require that 


P E ¢ L E R & me) U D F N LT D LF..: co. 47a. an Fi lene ~ possible with 


54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 


eo] Sl ele) Mam, | a fer 8S ee i ele) & 


Armoury Close, Bordesley Green, Birmingham 9 and at George Street West, Blackburn. 

















The international pipe couplings 
of proved efficiency 


ERMETO high pressure couplings have several 
outstanding qualities, not the least of whichis 
their trouble-free service even in conditions of 
extreme vibration. Beyond the removal of 
nese :— : burrs no work is necessary on the pipe ends. 
ELBOWS an ae ‘ Joints are made in a matter of moments and 
aie aune to 13” 3 4 when required can be broken and re-made any 
> peace al number of times without impairing the pres- 


*” to 2” 
EQUAL CROSSES to suit O.D pipe sizes 


i” to 2” and N.B pipe sizes {” to 1} sure tightness. 


Because of our specialized knowledge we 
have created a range of fittings to suit almost 
every conceivable purpose, but we are always 
prepared to supply fittings to suit individual 


requirements. 


Literature and catalogues gladly sent on request. 


BRITISH ERMETO CORPORATION LTD 


STRAIGHT COUPLINGS to Hargrave Road - Maidenhead - Berks 
; suit N.B pipe sizes }” to 1}” 
BANJO COUPLINGS to suit O.D pipe sizes 4° to and O.D pipe sizes 4" to 2” Tel: Maidenhead 2271/4 -Grams: Grambon, Maidenhead 
2° and N.B pipe sizes {" to 1° . 
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LOADING BAYS 
Shutters for everyday use 
- designed to give good 
araes and long life. 















HR 








i 





—— 











“OM LN EE, SHUTTERS 


FOR TROUBLE-FREE OPERATION 


” Write for informative literature 1 to Dept. 7B. 


ARTHUR L. GIBSON & CO. LTD 

TWICKENHAM, MIDDLESEX. | 
TEL. POPESGROVE 2276 BIRMINGHAM HIGHBURY 2804 
GLASGOW HALFWAY 2928 MANCHESTER CENTRAL 1008 





CANTEEN COUNTERS 


Shutters and grilles for 

bars and _ counters 

designed with an eye 
to appearance. 


FACTORY ENTRANCES 
Shutters giving complete 
weather protection, easy 
operation; single doors 
or in series. 














SPURS [ 


BEVELS 


WORM 
WHEELS 


HELICALS 


CHAIN 
GEARS 


Complete 
Supply 


Cutting only bs] 





SILENT 
GEARS 


CHANGE 
GEARS 


All materials 
standard 
pitches to 

7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, t urning, screwoutting 


Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 521/78 Telegrams: “Gears.” 





— RHODES 


For Chemicals, Oils and cooling water 


SIGHT FLOW 
INDICATORS | 









Spinner Type No. 408 for Cooling 
Water or oil circuits, vertical, upward 
or downward and horizontal flow. 


are made in 
BRONZE CAST IRON 
MONEL INCONEL 
PURE NICKEL 
STAINLESS STEEL 
ANTIMONIAL LEAD 
NICKEL MOLYBDENUM 


ALL TYPES AVAILABLE WITH 
SCREWED OR FLANGED ENDS 


May we have your enquiries:— 
B. RHODES & SON LTD. 
QUEEN STREET, ROMFORD, ESSEX 
Telephone: ROMFORD 62333 & 62334 



































| 


wes 








One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 


BULLERS LIMITED 
MILTON + STOKE-ON-TRENT + STAFFS 
Phone : Stoke-on-Trent 54321 (5 lines) 


Grams and Cables : Bullers, Stoke-on-Trent 
Ironworks ; TIPTON, STAFFS. Phone: Tipton 1691 











London Office : 6 LAURENCE POUNTNEY HILL, E.C4 Phone: MANsion House 9971 

























BLI6A 
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The production version of the ‘English Electric’ P.1., 
Britain’s first military aircraft capable of supersonic 
speeds in both level and climbing flight, incorporates materials 


manufactured and supplied by British Aluminium. 


© 


The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE ST FAMES’*S SQUARE LONDON SWI 


AP105 
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10-ten Steam 

FOR Permanent Way 

CRANES Crane, Metre 
* '] 

athe Wa 14ft. radius free. 





4-TON DIESEL 
SHUNTING 


pia gata flor STEAM ELECTRIC DIESEL 

supplied to British D}ESEL-ELECTRIC CRANES 
ways. 

all a 

LG 


wis 
SaeeZ tt N 
“Lifting, Leicester” cess nso 


FOR MANY PRACTICAL PURPOSES 
= engineers use 











P37 











= ————— == —= —— ee oy 
AGE & TRANSPORT TANKS Plasti ” 
As supplied to ali Ministries, Principal Oil Companies & Petrol Pump Manufacturers 1cine 
For every storage and transport purpose. Steel Horizontal Tanks, 


Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, Reg’d Trade Mark 

Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. Plasticine’ has many important uses in engineering. Uses as wide 
apart as making experimental models and retrieving small parts which 
have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- 
tight, stable in character, and it adheres quite easily to metal. It is 
ideal for sealing and for holding irregular objects in position. Bwvery 
engineer should have ‘Plasticine’ at hand. For more detailed inform- 

ation on its uses write to:— 









= Write for full perticulars to :— 
= METAL STRUCTURES, LTD. 


= Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Groms: Metstru, Southtet, Londen 


HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET 
Harbutt’s were the inventors and remain the sole makers of ‘Plasticine’ 























il Pumping 


mires 1MO Pumps wn witty | @ FUEL OIL TRANSFER 


used for main engine forced lubri- 
cation and piston cooling aboard 
ship. In fuel oil burner supply 


IMO Pu i isati 
by producing a steady tow win. | © FUEL OIL BURNER SUPPLY 
out pulsation, 


Positive Displacement ~* High 


Speed * Silent Operation - High | @ LUBRICATING OIL SUPPLY 


Suction Lift when necessary * Self 
Priming. 





MIRRLEES 





MIRRLEES (ENGINEERS) LTD. M0) 


Subsidiary of the Mirriees Watson Company Limited 


EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. PUM P § 
Lendon Office: 38, Grosvenor Gardens, $.W.1 Phone: SLOane 6221-2. , 








THE 


We design 
and build 





walkways, 

platforms & 

stairways || | | 
ha 





{ 

' 

ld 
‘ 


for 
industrial 
and 

Civil 


engineering 





Steelway products include :- 
Fire Escapes, Open-Type Flooring, 
Gangways, Forged and tubular 


Handrail Standards, Patent 





“Prominedge”’ Stair Treads, 
Cast /ron Flooring, etc. etc. 


Illustrated catalogue supplied on request 


CTEELWAY 


WOLVERHAMPTON 


QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 
London Office 25 Hanover Square, London W.1 


Phone: Mayfair 8783-8788 
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STAFFORD STREET - 
SOUTHERN REPRESENTATIVE : 
G. P. SANDERSON, LTD. 
SANDERSON HOUSE, NORFOLK SQ. 
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quality malleable castings B’S'S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all trades 


Our metal is melted under strict metallurgi- 
cal contro! in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability. 


WALSALL: TEL: 3509 


LANCS, YORKS, CHESHIRE, 
SHROPSHIRE REPRESENTATIVE: 


MALCOLM P. ROWE, 


GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512. 


BRIGHTON |. 
PHONE: HOVE 71329. 














Contractors to H.M. Government Departments 
Railways (British Transport Commission), etc., etc. Bridge and Constructional Engineers, 
Manufacturers of Pressed Stee! Troughing and Sheet Metal Equipment. 


Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 


wESTWOODs 


lilustrated is the Single Chain, 
self-dumping grab which is 
particularly suitable for hand- 
ling coal, sand, ballast, etc. 


lilustrated is the Twin Chain, 
Self-Dumping Grab which is 
particularly suitable for hand- 
ling coal and similar materials 
where headroom is restricted 


JOSEPH WESTWOOD & CO. LTD. 


Crown Agents for the Colonies. British 


Stee! Stock 





PRUDENTIAL BUILDINGS, ST. PETERS- 
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A feature of 
post-war 
development is 
the remarkable 
expansion of 
the science of 
electronics in 
its application 
to industry, 
commerce and 


research... 


Hectronic 


Engineering 





‘ELECTRONIC ENGINEERING’ 
brings to the reader every month 
instructive articles by leading 
authorities on the more 
important advances in electronics 
and news of their practical 
applications to industry: also 
descriptions of new instruments 


and equipment. 


Price 3/- 
Monthly 


Subscription 36/- p.a. 
or $5 (U.S. or Canada) 


PUBLISHED BY 
MORGAN BROTHERS 
(Publishers) LIMITED 

(Proprietors of THE ENGINEER) 


28 ESSEX STREET, STRAND, 
LONDON, W.C.2. 





THE 


122 heavy duty CENTRE LATHE 





ENGINEER 


quality 
design and manufacture have made 


S famous for high speed precision 


ting conditions 


ery times 


LIMITED 


ENGLAND 


meren| 


ig 


ee ae 
These notable features, allied with superior 
COMPANY 


in every stage of 


Crowthorn lathe 
Please write for illustrated fiterature. 


work under exac 
Reasonable deliv 


INVERTED VEE 
SLIDEWAYS 


ENGINEERING 


LARGE GAP 
SWINGING 
39” & 12” 


CROWTHORN 


REDDISH 


HIGH CLASS MACHINE TOOL MAKERS 





















REDDISH 


ROW 


if 


STOCKPORT 


cla? 





























SHEET METAL WORK & ENGINEERING 


* AUTOMOBILE 


Body panels, wings, cabs, silencers, 


petrol tanks, etc., etc, 


FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops nouse some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as to those whose demand is for 
quantity production. 


| *ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver 
chassis, etc. 


* AIRCRAFT 


pressings, fabrications in 


metals. 


Fuel tanks, elevators, tail planes, 
all 














Our Sheet Metal Working Plant includes: 


Presses 
Benders, 


u 


to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
iveting and all types of Welding and General Engineering Plant. 





LONDON, N.17 


Telephone: TOTtenham 2257-8-9 


WEST ROAD, TOTTENHAM, 
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© 


@ CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25” —28" Swing 
1}4°--14"—2" Drill Capacity 


Box Column and Round Column 
Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 
Gang Drill Form 


FREDK. POLLARD & CO. LTD., 
CORONA WORKS, LEICESTER 
ENGLAND 


Telegrams 


“Coronas 
Leicester 


Telephone 


Leicester 
67534 (5 lines) 





LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 
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-@y, ra 
Vanguard valves and pipe- 
line fittings, specially designed 
and manufactured for the oil, 
petro-chemical,atomic energy, 


pharmaceutical and _ related 
industries. 


The range available includes : — 

® Stop, Swing Check Valves, 
*Y’ Pipeline Strainers in Cast 
Carbon Steel, trimmed to 
requirements. 


Wedge Gate, Stop, Swing, Check 
Valves, “Y’ Pipeline Strainers, 
Flanges, Elbows, Tees, Unions, 
Pipeline Fittings in Stainless Steel. 

@ Tees, Elbows, Crosses, Unions, etc., 
in Forged Carbon Steel. 


All valves and fittings conform to the 
latest British and American Specifica- 
tions. 

Write for illustrated literature to Dept. E. 

THE VANGUARD VALVE COMPANY LTD. 


Triplex Works » Eastern Avenue * Gloucester 
Tel: Gloucester 26211 











This precision machining of a crankshaft 
is typical of the high standard of 
workmanship offered by Plowright. 


With craftsmen capable of working to a 
tolerance of -0005" and the facilities 

of modern engineering workshops, 
Plowright are able to undertake most 
types of machining and fabrication. 


mH HT] 


TELEPHONE 7161 





I Sul | | i] ye i i i Ee f | 
iol ll RI al iil i 


BROTHERS LIMITED 


ENGINEERS CHESTERFIELD 
TELEGRAMS ‘PLOWRIGHT’ 


Londen Office: 40 Broadwey, S.W.1. Tel: Trafalgar 2104. 
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rom STEEL ROLL-CHOCKS and. 
LOCOMOTIVE WHEELS 
to the smallest 

CLOCK PARTS 























Roll-Chock Washing Machine designed, 
built and installed at works of the 
Steel Company of Wales. 






Roll-Chock in position for cleaning. 


eee thoroughly iduciiiall 


with th, e 
Locomotive Wheel and Components Cleaning 


CURRAN DEGREASING <: PICKLING , 
a roomy ae 
AND WASHING MACHINES Wea: ; Machine installed at Caerphilly for - try 


Not only in Great Britain, but in 
practically every country in the world, 
these CURRAN MACHINES are 
speeding production. Each 

plant is specially designed to conform 
to the manufacturers’ particular 
requirements. Every Curran Machine 
bears the Hall-Mark of thirty 

years’ experience in metal cleaning. 





























Placing components in 
Machine for cleaning. 





THE CURRAN SERVICE 


A unique feature of the Curran Service 

is the supply of pretreatment com- 

pounds including Paint Strippers, Metal 
Surface Conditioners, Dewatering 

Oils, Detergents, etc. Thus equipment 

and compounds are available for all 
industrial cleaning. In addition, a technical 
staff are always ready to help and advise. 








Degreasing * Rinsing ‘ Chromating and drying clock parts for Westclox Ltd. 


Write today for complete catalogue 










EDWARD CURRAN ENGINEERING LTD i°‘i."'o". CARDIFF 


72254 FRONE CARDIFF 33644 


| MANUFACTURERS OF DEGREASING & SPRAY PICKLING PLANTS FOR ALL PURPOSE 









S 
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easy... 


Metairax Gravity Roller 
Conveyors ensure that the 
work runs smoothly, effort- 
lessly. They take a load off 
your mind - as well as off 
the strength of your staff. 


Taking things 

















See 5 
Gravity 


ROLLER CONVEYORS 


do the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS 
is very soon repaid in time gained and labour saved. The wide 
use of these better-made conveyors by important organisations 
everywhere is proof of efficiency. Send for current list which 
gives full details of sizes and prices, straight sections, standard 
bends and adjustable stands. 


JAMES OSCARD & CO. 


Dpt. E. 139, WHITTON RD., TWICKENHAM. Tel. POPesgrove 5281 

















STANDARD’S 
TRIPLE SEAL 


PISTON RINGS 


7" ' POTTER 


EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 


THE 


STANDARD PISTON RING % ENGINEERIN 
Wises oreeiney. DON ROAD, SHEFFIELD, © Se2xx’ 


42076-7-8 (three lines). OCEAN SHEFFIELD. 


London Office: Walter C. Jones, M.I.Mech.£., M.I.Mar.€., 57-58, Gresham House, Bishopsgate, €.C.2 
(London Wall 4981) 


co., 
LTD 
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P2W.MACLELLAN,® 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telegrams: 


Telephone: 
“MACLELLAN GLASGOW”’ 


IBROX 1135 (4 lines) 


WOOTTON BROS. LTD. 


COALVILLE IRON WORKS, COALVILLE 
N*®. LEICESTER 


Clay Working Machinery for Brick and 
Pipe Works. Colliery Plant. lron and 
Brass Founders and Cast Steel. Ham- 
mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y. Non 
Abrasive Alloys to Order. 


Established 1876 











Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 

















SAID THE NUT 
TO THE BOLT 


De need a 
KOLOK 


Positive Lock Washer 


Forget about 
vibration and 
slackness—fit a 
Kolok Positive 
Lock Washer 





between each 
nut and bolt. 


POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUglas 9292 
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TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work. 








The illustrations show a 
typical application. The 
Reid Gear Co., Ltd., re- 
quired a powerful, sen- 
sitive and completely 
trustworthy clutch unit 
for their two-speed re- 
duction gear, to transmit 
the enormous effort 
applied in actuating the 
emergency siuice gate on 
a Scottish Hydro-Electric 


Project. The features mentioned above qualify 
Taylor Clutches to satisfy such exacting de- 
because they constitute the very 


ingredients of strength and ——— 
choice was a Taylor Multiple Dise Clutch 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS. 


mands 
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105 








Powerful, 
Positive, 
Safe... 


CONVEYOR HEADS 
SWEEPERS 
OVERBAND SEPARATORS 






TELEPHONE 
CENTRAL 5391 









MAGNETS 
CLUTCHES 





MAGNETIC PULLEYS 
« DRUMS 
_— PERMANENT MAGNETS 


ELECTROMAGNETS LT. 


Boxmag Works, Bond St., Birmingham, 19 


ree ena 
* BOXMAG 





It’s as simple as.. 
Fit your thread! 


Hard tough threads in soft materiais— 
new threads for old in damaged com- 
ponents. Used and approved by rhe 
Aircraft Industry—designed for use in 
soft metal components, wood or 
plastics. Simple to use, remains perma- 





nently in place. Full range of standard 
sizes in B.S.W.: B.S.F.: B.S.P.: B.A. 
U.N.F.: eytne and Metric thread 


C ro $$ THREAD 
INSERTS 














(1938) LTD. - 





CROSS MANUFACTURING CO. 
BATH *- SOMERSET. 
Tel: Combe Down 2355-8 Grams: Circle, Both. 


SPECIALISTS IN THE MANUFACTURE OF 
JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, ETC. 











THERE’S POINT IN USING @ccoD 


WATER PAINTS 
FLAT OIL PAINTS 
GLOSS PAINTS 
AND ENAMELS 


AND THE FINEST PUTTY IN THE WORLD—For Wood“AND Metal Windows 


—mye. 


WAREING BROS. 






& CO., 





The protection of industrial premises is widely recognised to 
be a sound investment, and hundreds of factories at home and 
abroad are regularly maintained with Wareing’s paints ~—and 
putty. The reason? Excellent quality, at reasonable prices 


Factory maintenance is a legal obligation—the ultimate cost 
is a matter of choice. Why not ask us for details? Our fifty 
years of technical experience is at your disposal. 


# 


ble gaveced— 


LTD., CARLTON STREET WORKS, BOLTON 
Telephone: BOLton 1566—1567—227. 





Nene putt 


for FACTORY MAINTENANCE 
WALL PRIMERS 








~W 3080 
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A war surplus & 


asuninc CLINOMETER 


MEASURING 


invaluable for setting angles for milling and shaping and for 
jigs, etc. Angles from 0 to 90 degrees can be read instantly 
to an accuracy of one minute of angle. This precision 
instrument is constructed of brass and weighs 24 Ibs. 


Offered at 3 5'- / WE WILL GLADLY SUBMIT 
fraction of cost 


ON 14 DAYS FREE TRIAL 


67-75 SALTMARKET, GLASGOW, C.1 


"Phone: BELL 2106/7 ’Grams: Binocam Glasgow 
INSTRUMENT MAKERS AND DEALERS SINCE 1907 
ee UN 


AMBER 
CHEMICAL INDUSTRIES LTD... 


. are interested in acquiring businesses in the 


ENGINEERING OR ALLIED FIELDS 


Showing a net profit of not less 
than £10,000 per annum 


> 


Enquiries which will be treated confidentially - to the 


MANAGING DIRECTOR 
lla Albemarle St. London W.1. 


SEAM 
WELDING 


on MERITUS SPOT WELDING 
MACHINES 


all machines in our range are available for 
demonstration at our works at any time 








ull AMET TAG AUER ti EEG 














Models from 
5-60 KVA 

Pedal or Air 
Operated 


SE RNAP ice 


MACHINES FOR 

SPOT, STITCH, 

BUTT & SEAM 
WELDING 


MERITUS (BARNET) LTD. 


BARNET, HERTS. 
TELEPHONE : BARNET 2291/2 


April 4, 1958 


Famous names in engineering have long discussed 
their manufacturing problems with Carron 
Company. Illustrated above is a portion of the 
first complete set of castings for James Watt’s 
steam engine (which made possible the 
development of the steam locomotive) made at 
Carron Company’s Works in 1766. The 
Company have ever been eager to experiment 
and help in the development of new ideas. 


ARRON 


1958 
castings forthe wold! 


To-day, Carron Company covers over 200 acres. Here 
are light and heavy foundries, forging shops, machine 
shops, fabrication shops and enamelling plant. As 


alert to new trends and techniques in this year as they 
were almost 200 years ago, Carron Company has a 
reputation for quality which the most astute manu- 
facturer accepts without question. Consultations are 


welcome any time. 


CARRON COMPANY - CARRON- FALKIRK: STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, 
E.C.4. 22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, 
Glasgow, C.1. Sub-Office: 33 Bath Lane, Newcastle upon Tyne. 


£48 
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* No lubrication 
required. 


ks of 


METASTREAM 
LD LicuT 1 Fou aur 
: flexibi ity- 
D U maximum 
TY * No thrust crea 
*« All-metal 


construction: 


COUPLING 
7 Stainless steel 


ansmission 
branes. 


ted. 


tr 
one | : ) mem 
4-bank light duty coupling represents extremely good : 

* Rapid assembly 

without disturbance | 


of plant. 


value fo yy. 254 ¢ 
r money. 25° cheaper than our heavy duty ““M” 


Series, the new “ so NT 
, the new “LD” will give many years of service when 
seND FOR FULL DETAILS 


. ° . ° 
PLE 


duties on request. 


METASTREAM flccible eer 
DLESEX TELEPHONE EALING 3678 


METADUCTS LIMITED CATHERINE WHEEL PYM a 
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GERMAN 
INDUSTRIES 


FAIR 


HANNOVER 


27 APRIL-~6 MAY 


1958 MR celpe. ae 


manhole doors 











FOR FURTHER ELECTRIC CABLES for atr-recewwers, 
PARTICULARS PLEASE — 

APPLY TO ELECTRIC CONTROL 
DEUTSCHE MESSE- UND GEAR 
AUSSTELLUNGS-AG. raged 
HANNOVER -MESSEGELANDE STEAM TRAPS 


boilers, ete: 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.I. 


ELTRON comm LTD. 


Strathmore Rd. Croydon. Tel: THO 1861 
Manufacturers of: 


HEATING ELEMENTS Cee 
for AIR, OIL and WATER HEAVY STEEL PRESSINGS 


Made to customers’ drawings and specifications FOUNDRY LADLES 
=... ——; “ 








FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 
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Nigh aM lof DY hin & Non. Ferrous C AMG 





PATTERN MAKING 






109 





Tysecey Founpry lip. 











Wolverhampton Office: 
BUSHBURY WORKS, 
WOLVERHAMPTON 
Telephone . . 21455 


JAMES ROAD, 





TYSBLEYT, 


BIRMINGHAM, 





Ser the Genera Engine Hp. Machine tik &Ebatrival: Grades 


Telephone : 
ACOCKS GREEN 1283 
Telegrams : 
Tyseley Foundry B’ham. 























PROVING PUMP ON TANK 
FOR HYDRAULIC TESTING 
FOR PRESSURES 200 TO 1200 
LBS. PER SQUARE INCH. 





Write for list E. 1019 





(LIFTING APPLIANCES)LTD:: 





RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGBASTON 3508-9 Grams: OLDENS B’HAM 






















ALUMINIUM ALLOYS 


Ourcitium (Regd.) Alumagnese 







RODS - BARS We are also manufacturers of 
“K” copper and aluminium 

SECTIONS * WIRE wire, stip and strand for 

TUBES seaipaarrngicr ny OM 





E&E. KAYE Lin 


PONDERS END: ENFIELD DDLESE X 
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~SSTERMINAL STATION FOR 
&.. “Sass 
CEMENT CARRYING ROPEWAYS 
ae 
AT WORLD’S HIGHEST DAM 


When it comes to the construction and installation of 
ropeways and cableways, years of experience under a 
wide variety of conditions has given us an unusually 
keen insight into the problems involved. . . if you have 


@ similar problem we shall be pleased to co-operate. 


Ceretti & Tanfani Ropeway Co. Ltd. 


IMPERIAL HOUSE, DOMINION STREET, LONDON, E.C.2 


Telephone: MONarch 7000 (20 lines) 
CT. 1584/0 





Now, more than ever, engineers 
recognize the superior efficiency 
of Bellows Type Expansion Joints 
supplied by Teddington for 
pipe-work. 

Teddington Industrial Bellows, 
butt-welded from highly-finished 
cold rolled stainless steel sheets, 
are specially designed and made to 
stand up to exacting temperature 
and pressure requirements. Their 
convolutions allow expansion 

and contraction under extreme 
conditions. 

Wherever pipe-work is subjected 
to vibration and movement in any 
direction, a Teddington Bellows 
with a suitable end-fitting will 
solve the problem. 


Write for our descriptive brochure, A.33 
or discuss your problem with our engineers. 





Mad as AE DDING TOM BELLOWS 


Teddington Aircraft Controls Ltd., Industrial Bellows Division, Ammanford, Carmarthenshire. Telephone: - Ammanford 455 


DIM&P 





@ 
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PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


+ DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. 


Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 


Full page £90. 





Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


i 


Minimum 14/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column Inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column Inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/-, which includes forwarding of replies. 


Copy Dates. ‘‘Run-on’’ and “*Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


** Displayed ’’ and “Illustrated "’ advertisements by noon 


Advertisements for publication should be addressed to: Classified Advertisement Dept., “ The Engineer”, 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENcral 6565. 





PUBLIC APPOINTMENTS 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


SCHOOLS ENTRY 








A COMPETITION FOR ENTRY INTO THE 
ROYAL CORPS a _— CONSTRUCTORS 
will be held in July, 3 - 

Accepted candidates will be established as Pro- 
bationers in the R.C.N.C. and will undergo a 2-year 
course of training at the R.N. Engineering College, 
Manadon, and in H.M. Dockyard, Devonport, 
followed by a 3-year course at the R.N. College, 


reenwich. 

Candidates must be a between 18 years and 
19 years 6 months, inclusive, on Ist September, 
1958. 

Candidates with the General Certificate of Educa- 
tion will be required to have passed at Advanced 


Level in at least Pure Mathematics, Applied ye 


matics and Physics, and to produce evidence o' 
general education at Ordinary level. _ ‘ 

Candidates with the Scottish Leaving Certificate 
will be uired to have higher grade passes in 
Physics pe Mathematics and at least lower grade 
passes in English and a language other than English 
and two other subjects (preferably mathematical). 

Candidates from schools in Northern Ireland will 
be required to produce a certificate from the Ministry 
of Education in Northern Ireland, showing a com- 
parable standard to that above. 

The work of the R.C.N.C. covers all aspects of 
design construction and repair of H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty Headquarters and outports in the United 
Kingdom, and at Royal Dockyards at Home and 
Abroad. The Head of the R.C.N.C. is the Principal 
Technical Adviser to the Board of Admiralty. ; 

The starting pay of a Probationer at age 18 will 
be £535. A deduction of £75 is made when living in 
at the R.N. Engineering College, Manadon, or at 
the R.N. College, Greenwich. The successful 
Probationer can expect appointment as Assistant 
Constructor at age 23 or 24, with a starting salary 
in London of not less than £905 and £935, respectively 
Promotion to Constructor normally takes place at 
about age 30, with a salary which may be expected 
to be not less than £1435, rising in nine years to not 
less than £2050. Promotion to higher ranks is by 
selection. 

Full particulars may be obtained from the Secretary 
of the Admiralty, C.E. Branch II, Empire Hotel, 
Bath, to whom final application must be submitted 
by 16th June, 1958 E6608 





THE UNIVERSITY OF LIVERPOOL 





DEPARTMENT OF MECHANICAL 
ENGINEERING 


LECTURER 





Applications are invited for the post of ASSIST- 
ANT LECTURER or LECTURER in the Depart- 
ment of Mechanical Engineering. The salary range 
for an Assistant Lecturer is £700-£850 per annum ; 
the initial salary for a Lecturer will be within the 
range £900-£1650 per annum, according to quailifi- 
cations and experience. é : : 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, should be received not later than 26th 
April, 1958, by the Registrar, from whom further 
particulars of the conditions of appointment may he 
obtained. £6673 





UNIVERSITY OF ST. ANDREWS 


QUEEN'S COLLEGE, DUNDEE 





DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


LECTURESHIPS 





Applications ie = the undernoted posts, 
commencing Ist ober, ; 
LECTURESHIP IN MECHANICAL ENGI- 
NEERING. 
LECTURESHIP IN CIVIL ENGINEERING. 
Salary scales, £900 by £50 to £1350 by £75 to £1650 
(efficiency bar at £1350), placing according to quali- 
fications. F.S.S.U., family allowances. Applications 
(six copies in each case), with names of three referees, 
to the undernoted, not later than 30th April, 1958. 
PATRICK CUMMING, 
Joint Clerk to x University Court, 
*s Col 


March, 1958. E6684 


PUBLIC APPOINTMENTS 


NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY, 


LONDON 
ST. JOHN STREET, E.C.! 








CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 





APPOINTMENTS 


In consequence of the recognition of the College 
as a College of Advanced Technology, its work is 
expanding rapidly in the fields of ineering Degree 
courses, sandwich courses for the Diploma in Tech- 
nology, post-graduate research and advanced lecture 
courses. The following additional appointments 
arise in the Civil and Mechanical Engineering 
Department :— 

READER IN MECHANICAL ENGINEERING. 

READER IN CIVIL ENGINEERING. 

READER IN AERONAUTICAL ENGINEER- 
ING. 

These are new posts carrying responsibility for 
development of research and post-graduate courses 
in addition to some teaching at undergraduate level. 
Candidates should possess high academic qualifica- 
tions with experience in research and preferably also 
in teaching and should be qualified to become Recog- 
nised Teachers of the University of London. The 
salary scale is £1586 to £1848. 

Further appointments are as follows :— 

LECTURERS and SENIOR’ LECTURERS 
IN MECHANICAL ENGINEERING, AERO- 
NAUTICAL ENGINEERING and CIVIL ENGI- 
NEERING. 

Applicants should be qualified to teach to the 
standard of the London Engineering Degree and 
Diploma in Technology. Salary scales: Senior 
Lecturer, £1386 to £1598 ; Lecturer, £1236 to £1398. 
The starting salary may be above the minimum. 

ASSISTANT LECTURERS (Grade B) are also 
required in the above subjects and in Engineering 
Drawing. Salary scale : £686-£1073, with consider- 
able additions for qualifications, training and indus- 
trial or teaching experience. 

Further particulars and forms of application are 
obtainable from the Secretary, to whom applications 
should be sent by April 21st. 

J. S. TAIT, 
Ph.D., B.Sc. (Eng.), M.LE.E., 


E6635 Principal. 





UNIVERSITY OF GLASGOW 


LECTURESHIPS IN MECHANICAL 
ENGINEERING 


Applications are invited for LECTURESHIPS IN 
MECHANICAL ENGINEERING. A _ special 
interest in Thermodynamics would be an advantage 
Salary scale: £900-£1650. Initial salary according 
to experience and qualifications. F.S.S.U, and family 
allowance benefits. 

Applications (8 copies) should be lodged, not later 
than 30th April, 1958, with the undersigned, from 
whom further particulars may be obtained. 

BT. T. HUTCHESON, 


E6677 Secretary of University Court. 





MIDDLESEX COUNTY COUNCIL 


EDUCATION COMMITTEE 


ENFIELD TECHNICAL COLLEGE 
QUEENSWAY, ENFIELD, MIDDLESEX 


ASSISTANT, GRADE B, IN PRODUCTION 
ENGINEERING 


Required :-— 

ASSISTANT, Grade B, in PRODUCTION 
ENGINEERING, to teach Production Engineering 
subjects to National Certificate and City and Guilds 
standards, 

Candidates should have teaching and/or industrial 
experience should be University Graduates or 
the equivalent thereof. 

Salary in accordance with the Burnham (Technical) 
Report, 1956, i.e. £650 by £25 to £1025, plus London 
allowance and other conditions for previous experi- 
ence as appropriate. 

Application forms (stamped, addressed foolscap 
envelope) from the dame get to whom completed 
forms should be retu within 14 days of the 
appearance of this advertisement. 

Cc. E. GURR, M.Sc., Ph.D., 

E6729 to the Education Committee. 





PUBLIC APPOINTMENTS 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 








Principal : A. HARVEY, Ph.D., B.Sc., F.Inst.P. 


ENGINEERING DEPARTMENT 


LECTURERS 





Applications are invited for the following posts : 

& LECTURER IN PRODUCTION ENGI- 
NEERING. Salary £1200 by £30 to £1350 p.a. 

Applicants should be at least Graduate Members of 
the Institution of Mechanical Engineers and the 
Institution of Production Engineers, and have had 
sound industrial experience. 

) O SENIOR LECTURERS IN MECH- 
ANICAL ENGINEERING. Salary £1350 by £50 
to £1550 p.a. 

(c) ASSISTANT LECTURER, GRADE B, IN 
MECHANICAL ENGINEERING. Salary £650 by 
£25 to £1025 p.a., plus additions for training and 


andidates should be University Graduates in 

Mechanical Engineering and have had industrial or 

research experience; they should be (at least) 

Graduates of the Institution of Mechanical Engineers. 

Further particulars and forms of application may 

be obtained from the Principal, Cathays Park, 
Cardiff, and should be returned as soon as possible. 

ROBERT E. PRESSWOOD, 


E6702 Clerk to the Governors. 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY, 
LONDON 
ST. JOHN STREET, E.C.! 


RESEARCH STUDENTSHIPS 





Applications are invited for RESEARCH STU- 
DENTSHIPS in the Civil and Mechanical Engineer- 
ing Department. Candidates must be Graduates or 
Graduating in 1958, and will be expected to register 
for a higher Degree in the University of London. 
Proposed projects are concerned with metal fatigue, 
properties of concrete, plasters and synthetic resins, 
and friction of prestressing cables. 

Remuneration, including payment for some 
teaching assistance, amounts to £400-£500 per 
annum. 

Further particulars are obtainable 


Secretary. 
J. S. TAIT, Ph.D., B.Sc. (Eng.), M.LE.E., 
Principal. 


from the 


E6727 





UNIVERSITY OF MELBOURNE 


AUSTRALIA 


SENIOR LECTURER 





Applications are invited for a position of SENIOR 
LECTURER IN MECHANICAL ENGINEERING 

Applicants should have an Honours Degree in 
Engineering. Some knowledge of Industrial Engi- 
neering and/or Metrology, would be an advantage 
but is not essential. 

The salary range is £A2100 to £A2500 per annum. 
Starting salary will be determined according to quali- 
fications and experience. 

Further particulars and information as to method 
of application may be obtained from the Secretary, 
Association of Universities of the British Common- 
wealth, 36, Gordon Square, London, W.C.1. 

Applications close in Australia and London on 
12th May, 1958. E6720 





LONDON COUNTY COUNCIL 





WESTMINSTER TECHNICAL COLLEGE 





SENIOR LECTURER 





Westminster Technical College, Vincent uare, 
S.W.1. September, 1958. SENIOR LECTURER 
in Department of Civil Engineering. Should be a 
Graduate in Civil Engineeri 
Professional Institution. 
and Design of S 
H.N.C. level. Full-time teaching experience essen- 
tial. Burnham F.E. salary scale, £1350 by £50 to 
£1550, plus £36 or £48 London allowance. Additions 
to commencing salary for suitable industrial experi- 
ence. 


Application forms from Principal at College, to 
be returned by 18th April, 1958. (360) 32 


PUBLIC APPOINTMENTS 
THE UNIVERSITY OF LIVERPOOL 





LECTURER IN THE DEPARTMENT OF 


METALLURGY 





__Applications are invited for the post of LEC- 
TURER in the Department of Metallurgy, at an 
initial salary within the range £900-£1350 per annum 
according to qualifications and experience. The 
successful candidate will be required to take up his 
post on Ist October, 1958, and to lecture in Physical 
Metallurgy. 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, should be received not later than 3rd May, 
1958, by the Registrar, from whom further particu- 
lars of the conditions of appointment may be 
obtained. E6726 


TRINIDAD AND TOBAGO 
ELECTRICITY COMMISSION 





CONSTRUCTION ENGINEER 

Applications are invited for the post of CON- 

STRUCTION ENGINEER in the Generation 
Department for work of a temporary nature at the 
Commission's Power Station in Penal. The Con- 
struction Engineer wil] be employed mainly in connec- 
tion with the second 20MW extension to the power 
Station and will be resp ible for the inistration 
and organisation of the site. He will also be respons- 
ible to the Technical Assistant (Civil Engineering) 
for the direct supervision of all works of a buildi 
and civil engineering nature, including the laying o 
large water mains. 
_ Applicants should have had experience as a general 
foreman of civil engineering construction sites per- 
sonally supervising reinforced concrete construction, 
steelwork erection and general building work. Expe- 
rience in the laying of large water mains and road- 
making would also be an advantage. 

A period of service as a Clerk of Works or similar 
post in a Municipal Surveyors Department would 
also be an advantage. 

The appointment is for one contract of approxi- 
mately three years at a salary commencing at £1580 
per annum. Leave is granted at the rate of 45 days 
per year and a free first-class passage will be provided 
to and from Trinidad for the successful candidate, his 
wife and for children up to the value of two adult 
fares. A partly furnished house at Penal will be 
provided at a rental of £10 8s, 4d. per month, plus 
approximately £2 10s. for heavy furniture. An outfit 
allowance of £60 will be paid on arrival in Trinidad. 

General information on Trinidad climate, income 
tax, &c., can be obtained from the West India Com- 
mittee, 40, Norfolk Street, London, W.C.2. Further 
information of the Commission may be obtained from 
the address shown below. 

Applications, giving full details of experience, 
should reach the General Manager, Trinidad and 
Tobago Electricity Commission, P.O. Box 1!21, 
Port-of-Spain, Trinidad, B.W.1., not later than 19th 
May, 1958. £6725 








UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


O.E.R.E. 





The United Kingdom Atomic Energy Authority, 
Industrial Group, requires an ENGINEER at 
Dounreay Experimental Reactor Establishment, 
Thurso, Caithness, Scotland, to be responsible for 
the mechanical engineering services associated with 
a group of research laboratories. The work wil! 
cover a wide field with particular emphasis on the 
manufacture and installation of prototype equipment 
for research projects, the adaptation of standard 
— for am duties and the planned main- 
tenance of installed plant. Close liaison with research 
“— is involved. 

recognised engineering apprenticeship, Corporate 
Membership of the Institution of Mechanical En 
neers, or equivalent Sg and 
experience are essenti xperience of chemical 
plant and industrial laboratories, together with pre- 
cision engineering and general design work, is 
desirable. _ 

bp paceman is permanent and pensionable 
an carry a salary commensurate with qualifica- 
re — —. . 

jouse at Thurso or hostel accommodation ma 
be available. Substantial assistance towards removal 
expenses is given in certain cases. 

Send for application form, quoting refer- 
ence 2365, to. Establishments Officer, DERE. 


Dounreay. 
Closing date : 21st April, 1958. E6683 
Classified Advts. continued on page 112 
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PUBLIC APPOINTMENTS 


NORTH EAST DERBYSHIRE JOINT 
WATER COMMITTEE 


TECHNICAL STAFF 








Applications are invited for the following appoint 
ments on the staff of the Engineer and M 
The commmencieg salary wil be in accordance with 


—- and experience. 
offer good experience in water- 


works design end const! 
SENIOR ASSISTANT ENGINEER (A.P.T. IV, 


£1025-£117 5 per annum). 
Applicants must be Corporate Members of the 
Institution of Civil Engineers and they should have 
experience in the design and construc- 
— of service reservoirs, treatment plants and pump- 
stations. 

ASSISTANT ENGINEER (Special Classes Grade, 
£750-£1030 per annum). 

Applicants should University Graduates or 
Graduates of the Institution of Civil Engineers and 
they should have had at least five years’ experience. 

in reinforced concrete design and con- 
struction would be an advantage. 

Me accommodation will be made available 

the successful applicants and car allowance will be 
paid to 8 H.P. in accordance with the National 


The posts are superannuable and the successful 
applicants will be required to pass a medical 
examination. 


Applications, Stating age, anaes, experience 
tments held, together w: 


A. names of 
two eg should be submitted = the undersigned 
not later than Thursday, 8th Mey, 1958. 


O. HAWKINS, 
Rura! Council House, Clerk. 
Saltergate, 





29th March, 1958. £6722 
SHEFFIELD CORPORATION 
WATERWORKS 


APPOINTMENT OF TECHNICAL STAFF 


Applications are invited for the following appoint 
ments on the permanent staff of the Waterworks 
gy 3-4 aye J. Noel Wood, 
M.LC.E.). Commencing salary according to qualie 


see e TRCINIEAT A: ASSISTANT, Specia! 


Classes Grade, £750 by £40 to £1030 per annum, 
must be University Graduates with at 


least five years’ (including the period spent 
en theoretical , or have passed Parts I and II 
of th the examination of the Institution of Civil Engi- 


TECHNICAL DRAUGHTSMAN, Grade Miscel- 
£645 by £20 to £725 per annum. Appli- 
general building and civil engineering 


tions, stating age, education and training, 
ions, present and past appointments (with 


addresses of two referees reach the under- 
signed not later than the 12th April, 1958. 
JOHN HEYS, 
Town Hail, Town Clerk. 
Sheffield, 1. E6665 





WAR DEPARTMENT 


BICESTER 





CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS 'S (MECHANICAL) required 
— at at Lp Applicants must be of British 
possess ~~any ? qualifications : 
Ordinesy. Nationsl Certificate in Mechanical Engi- 
neering or evidence of equivalent standard of tech- 
nical Sbenation, and five years’ apprenticeship or 
equivalent with an imag oo _—— B ge good 
training. course at 
S.M.E. required for a — Establishment 
for Services as Clerk of Works (Mechani- 
constitutes equivalent qualification. In addition, 
must have following experience. After completing 
apprenticeship at least three years with an engineering 
— giving good, comprehensive experience, or 
years’ service as Supervisor of Labour, Charge- 
hand or or Technical Officer in the engineering ‘industry. 
assessed according to OO SS ee en — 
experience on provincial range at age 26) 
oo aS our Comm. Post is temporary but with 


long-term yo 
ok nnn, t C.R.E., South een * zley 
Hinksey Hill, Oxford 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


APPOINTMENTS 


Scientific Service uires PHY- 

SLECTRONIC ENGI SERS and 

MATHE — for 25 Senior Scientific and 

Officer posts at establishments in London 
Haslemere, 








—_ ay be oo Poole, Greenock 
nt See. gees Be ne 
ENG for lems at 


ay oe AB MECHANICAL FI ENGINEE for work 


rg A in London area ; 
MECHANICAL EN I R for work on gas tur- 

London area ; CHEMICAL 
London area and Poole ; METAL- 
S for and Poole ;_ CHEMISTS 

ysical norganic) for Poole dock. 
oe hy mon A et born British 
subjects of natural born Brith arents, with at least 
spas on Coeent Gua = donours or equivalent 





THE ENGINEER 


PUBLIC APPOINTMENTS 





PORT OF LONDON AUTHORITY 





ASSISTANT ENGINEER (ELECTRICAL) 





PORT OF LONDON AUTHORITY invite i- 
cations for the position of ASSISTANT ENG R 
ICAL), Chief Engineer’s Department, 

Salary scalo—£1265, rising by annual increments to 
wept etn mr with commencing rate according to 


age and experience. 
Candidates, who must be British subjects and 
Corporate Members of the Institution of —— 
Engineers, should have served a recognised a: 
ticeship with one of the major electrical man ll 
ing firms and should have experience in the specifica- 
tion, installation, operation and maintenance of the 
equipment of a dock or harbour 
or heavy industrial organisation, including H.V. an 
L.¥. distribution systems, rectifying plant, A.C. and 
D.C. cranes and pumping plant, large lighting 
schemes and V.H.F. radio-telephony. a” 
will be given to candidates not over 40 years of 
The successfi will be req 


‘ul 
a member of the Port eo contributory super- 
annuation scheme. In certain cases existing pension- 
able service is transferable. 
Application forms may be obtained from the 
Establishment Port of London Authority, 
Trinity Square, London, E.C.3. E6669 








CITY OF BRADFORD 


ENGINEERING ASSISTANTS 





Applications are invited for the following super- 
annuable appointments in the City Engineer and 
Surveyor’s Department on the grades indicated ; 
poe pm — in accordance with experience 


qualificatio 
“o ENGINEERING ASSISTANTS, Posts 18, 
119, 175, 202. Special Grade, £750-£1030 per 


annum. 
Candidates should sara? hold an ~ pe | 
ee, Be AS ee un.E., and ve hai 
a good civil en traini 
(b) ENGINEERIN ASSIST. STANT Post 
Grade A.P.T. I/Special (£575-£725 or 4750-21090), 


according to qualifications. : 
All candidates should have completed their 
National Service. 


lications, on forms to be obtained from the 
cio eee and Surveyor, Town Hall, Bradford, 
1, as with three testimonials, must be received 
the undersigned by 18th oe 1958. 

. H. LEATHEM, 
Town Clerk. 


Town Hall, Bradford, 1. E6630 





SHEFFIELD CORPORATION 
WATERWORKS 





APPOINTMENT OF MECHANICAL 
ENGINEER 





Aggientons are invited for the appointment of 
ANICAL ENGINEER on the permanent 
staff of the Waterworks al Manager and Engi- 
neer (J. Noel Wood, M.LC.E.). 

Candidates should have served a regular apprentice- 
ship and obtained the Higher National te, or 
hold a University Degree or have equivalent qualifica- 
tions. Previous experience in waterworks is not 
essential but a wide ——— of mechanical and 
electrical engineering, prefera i i 
mentation, mechanical plant 
is essential. 

The person appointed will be responsible for the 
provision and maintenance of the mechanical and 

equipment and es of the under- 
taking. The appointment is governed by the pro- 
visions of the Local Government Superannuation 
Acts, and the successful candidate will be required to 
pass a medical examination. 

Salary Grade A.P.T. IV, "£1025 by £50 to £1175, 
with commencing salary in ce with age, 
qualifications and experience. 

Applications, stating age, qualifications, apes 
ence, present and past appointments (with tes 
and salaries), and quoting the names of not more than 
three persons to whom reference can be made, should 
reach the undersigned not later than the 12th April, 


1958. 
JOHN HEYS, 
Town Hall, Town Clerk. 
Sheffield, 1. E6666 





CENTRAL ELECTRICITY 
GENERATING BOARD 


MIDLANDS DIVISION 





SENIOR DRAUGHTSMAN 


Applications are invited for the post of SENIOR 
DRAUGHTSMAN, Section Leader Grade, in the 
Mechanical Engineering Section of the drawing-office 
of the Midlands Project Office. The present location 
of this office is at Wolverhampton but will be ulti- 
mately centred on Birmingham. N.J.B, service con- 
ditions, superannuable appointment, salary according 
to experience and qualifications, within Schedul 
Grade 3, of the Agreement, £1020 by £20 to £1120. 

Applicants should have received a sound technical 
education and practical training and should be 
particularly experienced in the layout of turbine 
house plant associated with generating stations. A 
general knowledge of generating station layout will 
not be considered sufficient as the successful applicant 
will be primarily engaged on the development of 
turbine house and H.P. pipework layouts. 

Possession of a Higher National Certificate in 
Mechanical Engineering will be considered an 
advantage. Good conditions of employment, 
holiday and sick pay schemes. 

Apply, quoting vacancy number 771MD, on form 
AE6, available from the Establishments Officer, 
53, Wake Green Dee Moseley, Birmingham, 13, 
by 22nd April, 19 E6687 


PUBLIC APPOINTMENTS 


BRITISH STANDARDS 
INSTITUTION 





TECHNICAL STAFF 


The B.S.L. invites applications from Engineers to 
join the TECHNICAL STAFF of the Institution. 
The Technical Staff are responsible for the work of 
the Institution in the preparation of British Standards 
in co-operation with the various sections of industry 
and are required to plan and progress the work. 

Applicants should have a University Degree or 
equivalent professional qualification in Civil, Elec- 
trical or Mechanica] Engineering. 

There are three grades of appointment, with an 


overall salary r up to £2000 ; applications are 
invited for the “ which has at present a maximum 
salary of £1250, the starting figure being dependent 


on individual qualifications and experience. The 


posts are pensionable. 
Apply to the Establishment Officer, B.S.I. +“ 7 


Street, London, W.1. 
ATOMIC WEAPONS RESEARCH 
ESTABLISH MENT 





ALDERMASTON, BERKS 


CIVIL ENGINEER 


CIVIL ENGINEER required by the Atomic 
Weapons Research Establishment, Aldermaston, 
Berks, to plan new works construction, including 
radioactive and conventional laboratories and work- 
shops with ancillary plant and services; to co- 
ordinate mechanical, electrical and civil design 
efforts and to prepare contractual specifications. A 
recognised apprenticeship or equivalent required 
and Corporate Membership of the Institutions of 
Civil, Mechanical or Electrical Engineers or exempt- 
ing qualifications. General experience of building 
construction necessary, including installation of 
services and plant, and knowledge of ventilation 
advantageous. 
: £815 (at age 25) to £1110 (at age 34 or 
over) to £1270 per annum. 

Contributory superannuation scheme. A house or 
assistance towards legal expenses on house purchase 
will be available for married officers living beyond 
daily travelling distance. 

Postcards "for application forms to the Senior 
Recruitment Officer at above address. Please 
quote Ref. 1761/25. 6675 


ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 





HARWELL 


WORKS ENGINEER 





A very experienced WORKS ENGINEER is 
required, to be responsible for the Mechanical, 
Electrical and Building Departments of the Engineer: 
ing Division. The post covers the operation and 
maintenance of all supply services ; building main- 
tenance and conversions; erection and mainten- 
ance of orthodox and experimenta! plant. 

The Works Engineer must have first-class pro- 
fessional knowledge of both Mechanical and Elec- 
trical Engineering, preferably to Honours Degree 
standard. His Departments provide essential ser- 
vices for advanced scientific projects (e.g. ZETA), 
often working to exacting target dates. Good 
practical ex of negotiating and directing 
work of — labour is essential. 

£21 


Write to the Group Recruitment Officer (1112/25), 
A.E.R.E., Harwell, Didcot, Berks, for application 
form and full details. E6674 
MERSEY DOCKS AND HARBOUR 

BOARD 





THREE ENGINEERING ASSISTANTS 


pplications are invited for the position of 
ENGINEERING ASSISTANT on the Non-Estab- 
lished Staff of the Board : 
(a) In connection with Works to be constructed 
in the River Mersey for the accommodation 
of Oil Tankers. 
(b) For work on site of a major Docks reconstruc- 
tion scheme now in progress in Liverpool. 
Candidates should be Corporate Members of the 
Institution of Civil Engineers, although Graduate 
Members of the Institution would be considered. 

Salary for each appointment—£800/£1000 per 
annum, according to qualifications and experience. 
Duration—2/3 years. 

Applications, stating age, qualifications and 
experience, should be addressed to the Engineer-in- 
Chief, Dock Office, Liverpool, 3. Closing a. 
April 14, 1958 E67 


MID-NORTHAMPTONSHIRE 
WATER BOARD 


DEPUTY ENGINEER AND MANAGER 


The Board invite applications for the post of 
DEPUTY ENGINEER AND MANAGER. 

Candidates should be Corporate Members of the 
Institution of Water Engineers and should have had 
considerable experience of modern waterworks 
practice, 

The Board have an area of supply of 500 square 
miles with a population of 300,000 persons. 

The appointment is subject to the Superannuation 
Acts, and the salary is £1550 by £50 to £1750. 

A house is available, and may be rented from the 
Board. 

Applications should include the names of two 
referees, and should be sent to the undersigned not 
later than Ist May, 1958. 

LEONARD H. BROWN, 
Engineer and Manager 





Cliftonville, 
Northampton. E6741 


April 4, 1958 
TENDERS 





INDIA STORE DEPARTMENT 





SUPERHEATER ELEMENT 





The Director General of India Store Department, 
Government Buildi Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 

Quantity, 
ts 


SUPERHEATER ELEMENT, complete 

with all Fittings (ist to Sth Row), but 

without bolts and nuts and washer, for BG 

Loco. Boilers W 165 

Forms of Tender may be obtained from the above 
address on or after 4th April, 1958, at a fee of 10s., 
which is not returnable. If payment is made by 
cheque, it should please be made payable to “ ‘“ 7 
Commissioner for India.” Tenders are to 
delivered by 2 p.m. on Thursday, 15th May, 1958. 

Please quote reference No. 132/57.DB/RLY.2. 

E6700 





INDIA SUPPLY MISSION 


PLATES 





The India Supply Mission, Washington, invites 
TENDERS for the SUPPLY of : 
Quantity in 
long tons 
FISH PLATES for 90 Ib. rails ... 4,000 
MILD STEEL PLATES a 13,000 


Rone of Tender may be obtained Fa the 
Director General, India Store Department, Govern- 
ment Building, Bromyard Avenue, Acton, London, 
W.3. Tenders are to be posted direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W. Wash- 
ington 8, D.C., to reach there by 9.15 a.m. on 30th 
April, 1958. 

Please quote reference No. S.5107/57.CB/RLY. 

E6701 








EDUCATIONAL 








WILMOT BREEDEN FELLOWSHIP 


Applications are invited for a Fellowship to be 
held in association with the College of Techno- 
logy, Birmingham. The value of the Fellowship, 
which is for a two-year term, is £1000 per 
annum. 

A candidate for the Fellowship should nor- 
mally have had two or three years’ research or 
industrial experience. He must _be acceptable 
to the College of Technology, i as 
a post-graduate student, and should have an 
Honours Degree at a University in the British 
Commonwealth or an equivalent qualification. 

The Wilmot Breeden Fellow will engage in an 
enterprise of such a character as to require 
facilities both of the yo and of the ys 
and his time will be divided between the two. 
— activities with which the poll is 

pa concerned include Mechanisms, 
Electr hemistry, Metal Finishing, Metallurgy, 
Metal Formation, Hydraulics, Electronics. 

Full details may be obtained on application to 
the Secretary, Wilmot Breeden Limited, Aming- 
ton Road, Birmingham, 

ipeaeast applications must be received by the 

fore Ist May, 1958. E6616 £ 





A.M.I.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal "Courses f for all Exams., and Tech- 
nical Divisions from Elementary to = po ee 
a 95 per cent. succes: 2, 3. 
prospectus free on —- —B.L.E.T. e 
Wright's Lane, London, Dep 


FREE! Brochure giving detaite of hie in 
Mechanical and Production En: ng, Draughts- 
manship, &c., for the A.M.I. Meche A.M.LP.E., 


(Associated with H. M.Y. E972 & 





TECHNICAL HOME STUDY 


COURSES 


my! A.M.L Mech.E., 
L.Chem.E., A.M.I. M. Bin 
Nowe C.&G., &€. 
OVER = FIRST PLACES and’ more than 2000 
ve been ‘secured by T.1.G.B. Students at 
foledaen Engineering Examinations. We have 
a wide range o' extenive Home Study Courses in 
all branches of Engineering—Mechanical, Eeceicct 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, > Textbooks, 
blueprints, &c., are provided and, i fees 
-—, be paid by a a iene .— Write 
Stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
(Dept. 76), 


29, WRIGHT’S LANE, LONDON, W.8. 
E102 & 








i SITUATIONS VACANT | 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONTALS UNLESS OTHERWISE REQUESTED 


A MARINE ENGINEER is required for work ' 
connection with the application of nuclear ener; 

marine propulsion. The position is suitable for ma 
man holding a University in ineering and 

a Ministry of Transport Certificate would be a distinct 
advant For a considerable period work will be 
located in the Midlands, where it will be necessary 
for the successful applicant to live.-—Please address 





applications to The Manager, Marine 
Research Dept., Vickers-Armstrongs 2”, 
Ltd., Barrow-in-Purness, Lancashire. A 


Sa rr 


rr 
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Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers, 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 
If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 





ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 


ELECTRICAL ENERGY 


W.C.2. 





28 ESSEX STREET, STRAND, LONDON, 

















“A complete library 
in two volumes..” 


KEMPE’S 


Engineers Year Book 


“The Engineer™ 


1958 (63rd Edition) 
82/6 cus postage 2/64.) 


JUST PUBLISHED 


¥ 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 


Edited under the direction of the Editor of 




















THE ENGINEER 


SITUATIONS VACANT 


A SENIOR FOREMAN is required to take com- 
plete charge of the jobbing section of an old-estab- 
lished Iron ee situated in South Wales. i 
Foundry produces medium to heavy engineeri 
castings. It is essential that the caplienas should be . 
good organiser, fully conversant with modern methods 
of production and capable of preparing his own 
estimates. Apply, y, giving full Particulars of age and 
experience.— 1732, “ The Engineer.” A 
AN ENGINEER with some experience of instru- 
mentation is required for research projects involving 
components to serve at extremes of temperature and 
pressure in connection with the separation of gases, 
and also with other projects involving chemical 
processes. A man of age around 30 would be 
preferred, but consideration will also be given to 
those who have had less experience.—Apply to 
General Manager, British Oxygen Research and 
Development, Ltd., Deer Park Road, London, 
S.W.19. E6689 a 
AN OLD-ESTABLISHED BRITISH OIL COM- 
PANY invites applications foom MECHANICAL 
ENGINEERS, age 25 to 30, who have served a full 
apprenticeship in heavy engineering and who hold 
the H.N.C., for overseas service; bachelors pre- 
ferred. Generous terms with cost-of-living allow- 
ance ; home leave with passages paid both ways, kit 
allowance, medical attention, free furnished quarters, 
pension fund.—Please write, with full details of age, 
apprenticeship, qualifications, training and experi- 





on to X TE.231, c/o 191, Gresham House, 
E.C.2. E6739 a 
ASHMORE, BENSON, PEASE AND CO., 


Stockton-on-Tees, require WORK STUDY ENGI- 
NEERS to join their production engineering staff. 
Applicants should be conversant with work study 
techniques and have experience in applying them to 
general engineering work in heavy and medium 
machine shops.—Please reply, stating experience and 
salary required, to Staff Personnel Manager. 

E6696 A 
ASSISTANT ENGINEER, aged about 30, 
required, Barking area, for maintenance Woodwork- 
ing plant, Boilers and Cranes. Apply, with full 
details of training, experience and Salary required.— 
BOX No. E1769, “‘ The Engineer.” 


ASSISTANT RESIDENT ENGINEER required 
for railway construction contract in British Guiana. 
Appointment up to 2 years on “ single ” basis only. 
Salary by arrangement, according to qualifications 
and experience.—Write, stating age and giving full 
details of training and experience, to “ CEG,” 

Livesey and Henderson, National House, 12-18, 
Moorgate, London, E.C.2 (or "phone Monarch 
2173). E6690 a 


ASSISTANT RESIDENT ENGINEERS, prefer- 
ably single, required for road improvement work in 
Nigeria. Salary range £1200/£1500. Approximately 
two years’ contract, commencing April, 1958, fol- 
lowed by five months’ paid leave in U.K. Further 
contract may be possible if required. Accommeda- 
tion, return fares and local transport provided.- 
Apply in writing only, stating details of previous 
experience, training and positions held, to R. Travers 
Morgan and Partners, 7, Victoria Street, ari. 

A 


port yg WORKS IN CAMBRIDGE area 

immediately a SENIOR DESIGN 
DRAUGHTSMAN. Candidates must have experi- 
ence in chemical plant layout and design, steam and 
water services &c., with sound mechanical engineer- 
on yp up to H.N.C, standard. Attractive 

and assistance with removal expenses for the 
ane applicant.—Write (quoting No. 1396), giving 
fullest particulars, to mnel Manager, Fisons Pest 
Control, Limited, Harston, Cambridge. E1748 a 


CHIEF DRAUGHTSMAN AND DESIGN 
ENGINEER required for Blast Furnace Plant, 
including Coke Ovens and Ancillary Chemical 
plants. The applicant must be capable of taking 
charge of drawing-office and outside constructional 
work. Previous experience in blast furnace engineer- 
ing an advantage. Age 35-50. This post carries a 
good salary. Contributory pension scheme.—Write, 
marking envelope “ confidential,” giving full par- 
ticulars of experience and qualifications, to General 
Manager, Devonshire Works, The Staveley Iron and 
Chemical Company Limited, Chesterfield. E6735 a 





CHIEF ENGINEER 


Applications are invited by LAPORTE 
ACIDS LTD., LEEDS, for the position of 
Chief Engineer. Candidates must be quali- 

fied chemical engineers and preferably have 
had experience in the field of heavy chemi- 
cals, and be 35 years of age or over. 


The position carries considerable respons- 
ibility, and the successful candidate must be 
capa’ le of commanding a salary of the order 
of £2000 p.a. 


The Company is a large manufacturer of 
Sulphuric and Hydrochloric Acids and a 
range of other products at three works near 
Leeds. Al programme of development 
og —— in these and other processes is 
in han 


A Pension Scheme is in force and in 
approved cases the Company is also pre- 
pared to provide assistance for house pur- 
chase and removal expenses. 


—_— in writing, giving full details 
f qualifications and experience and quoting 
erence LAL/TE3/6, should be addressed 


~ the La Group mnel Ma rT, 
LAPOR INDUSTRIES LIM 

Hanover House, 14, Hanover Sguare, 
London, W.1. E6637 a 





CIVIL ENGINEER is required as Assistant ee 
Engineer on colliery reconstruction scheme. Grad 
ate or exemption from B of the inetitu- 
tion’s examinations desirable, although a man with 
suitable experience would Ng considered. Age 21-30. 
Apply, with full details in confidence, quoting = 
BU, to BOX No. E6655, "The Engineer 
CONSULTING CIVIL ENGINEERS imme- 
diately require active pt at for heavy — 
bar ammo hy Be, experience compressed 
necessary, for power station, South Wales.__Tele- 
phone L. oe Mouchel and Partners, ABBey 1122. 
E1758 a 
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COMPANY IN SOUTH Rete concerned 
with the production of billets, hot and cold rolling of 
light alloy sheet and strip, invite Oe for the 
position of yay ag a EN Antenne ees Whilst 
a University Degree in ~ang © 

preferred, consideration on Peat given ~ outstanding 
applicants —— an ee sae pe qualification. 
(Preferably 5-45 years of age.) Candidates 
should have sound practical, mechanical and — 
trical experience, required to maintain and develop 
machinery and equipment in hot and cold an’ and 
billet foundry, and must have the ability to organise 
and control labour. Salary will be on a generous 
scale commensurate with qualifications experi- 
ence. Contributory pension scheme in operation 
Write, giving full details of age, qualifications and 
experience, which will be cea in strict confidence. 
BOX No. E6620, “ The Engineer.” 4 





COMMERCIAL ASSISTANT 

An old-established company, with head office 
in West London has a vacancy for a young man 
of good educational standard in their Powder 
Metals Department. 

The post offers good opportunity to a young 
man of 24/30, who wishes to use practical engi- 
neering experience as a foundation for a com- 
mercial career. 

Starting salary —. iS £800 per annum, accord- 


ing to age and expe 
ox No. E6597, The Engineer.” A 





CONSTRUCTORS JOHN BROWN ere 
invite applications for a post of an EXECUTI 
DIRECTOR. Preference 


engineering and construction who also possesses 
Bea administrative ability.—Applications should 
— to the Chairman of the company at 
ndon, S.W.1, who will deal 
oun , oe personally and confidentially. E6542 a 
CONTRACT ENGINEERS.—Vacancies exist in 
firm of civil engineering designers and contractors 
for qualified Civil Engi s to act as Contract 
Engineers. Contracts include erection of ae neg 
concrete buildings and site and design ex 
such work is desirable. Age between 25-35, 
according to qualifications and experience, These 
are permanent posts and staff pension and sick pay 
schemes apply.—Please write, with full details, which 





Seley 


will be treated in confidence, to Contract Labour 
Division, Personnel Department, Simon-Carves, 
Limited, Cheadle Heath, Stockport. E6654 a 


DRAUGHTSMEN (SENIOR), having experienc. 
in machine design and works layouts. Press too} 
experience an a and a knowledge of works 
building design desirable but not essential, Tech- 
nical education to at least O.N.C. standard. There 
is a contributory pension scheme and some assistance 
will be given with regard to house purchase in cases 
of successful applicants who are married. — 
stating age, details of education, experience and 

salary wired, to the Personne! Manager, Ferodo 
Limited, pel-en-le-Frith, Via Stockport. E6614 a 


ELECTRICAL OR MECHANICAL ENGI- 
NEER, experienced in power station design and con- 
——- — 2a consul engi- 
neers for plann large nuclear project. 

or Associate mt 4 hip desirable. — Apply, 
hom y and Donkin (H.J.P.), 12, ee ee 





required in 
DEVELOPMENT LABORATORIES 
for stress analysis and vibration 


pro! 

ae oat | have a good 
gree in Mechan Engineering, 

together with ability to make a 

mathematical approach to problems. 

Some experience in industry and in 

the - of electronic equipment is 
irable. 


The position carries an attractive 
starting salary and provides excellent 
opportunities for further advance- 
ment. Staff pension fund. 

Apply in oot, stating uals- 
fications 4 ! ‘oth . 


sonnds ba 





ENGINEER/DRAUGHTSMEN.—Two vacancies 
exist with an S.W.1 firm for men with experience in 
light steel construction and some commercial aptitude 
Pension scheme, luncheon vouchers, holiday arran, 
ments honoured.—Full particulars, by letter in t 
first place, to Miss Fitzgerald, 34, St. James’s Street, 
London, S.W.1. E1770 a 
ERECTION MANAGER 

required by a Midland Structural an aoa 
Company. Only men with wide experience, 
petent to accept full responsibility, —_ cont. 
Salary, £2000 per annum and expenses. A car will 
be provided and a pension scheme is in —— - 
BOX No. a. clo Whites, 72, Fleet Street, 
London, E.C.4 E6719 a 


ESTIMATING Brot se gy required for medium/ 


ion essential. Write, 


stating age and full particulars of an 
experience Salary required.— No. 
E6736, “ The Engineer.” A 


Goss rsa Aerag po COMPANY, LTD., 
have a vacancy London drawing-office for 
a JUNIOR DRAUGHTSMAN. This is a per- 
manent Position with ample security and real pros- 
pects for the right man. A staff pension and life 

assurance scheme is in operation and a generous 
bonus is paid annually. Salary is in accordance with 
experience and ability.—Please Seiad Uden full o~- 


beak Street Peston, OE Sre 


Classified Advts. continued on page 114 
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ESTIMATOR REQUIRED in the Engineering 
Division cf British Cellophane, Ltd., Bridgwater, 
Somerset. Applicants must have 


served a 
exgineering —. followed abe drawing office 
experience, and should hold at an 
National Certificate in Mec my ee: 
a suitable Sap but ae experi- 
ence of estimating, be considered for training. 
The duties 
required for the execution of work on both mainten- 
ance and new construction of plant in a chemical 
fi Applications, quoting ref. No. E83 Er., 
should be add d to the Pi 1 3 
E6703 a 
EXPERIENCED MECHANICAL ENGINEER: 





35 to 40.—Full particulars, 
with references, to BOX No. E6676, ““ The Engineer.” 





JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 
GCEVELCPMENT ENGINEERS 
to develo; 
_—— on the design and p- 


y in writing, stating age, 
ions and r 


“TIANAG to 
PERSONNEL MANAGER, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, 


PM/D/176. 





MECHANICAL MAINTENANCE ENG!I- 
NEER required for a foundry. Experience of melting 
furnaces, com air plant, moulding — 





overhead cranes, &c. Apply, stating age, ualifica~ 

tions and salary required..-BOX No. FITS), “ The 

Engineer.” A 
METROPOLITAN-VICKERS 


ELECTRICAL CO., LTD., 


WATLING STREET, MOTHERWELI 
VACANCIES exist in the X-ray En ring 
rtment for (a) MECHANICAL DESIGN 
GINEER, with experience of precision sup- 
x a mechanisms, and (b) ELECTRICAL 
ENG SER, for design of high-voltage trans- 
formers and control gear. 

Applications are invited from candidates 
between twenty-five and thirty-five years of age 
who hold Degree or H.N.C. in the appropriate 
subject. Letters should give full details of pre- 
vious experience and qualifications addressed to 
Employment Manager at above address. 

E6713 a 





R. H. NEAL AND CO., LTD., 
Bape te ee LINCS 
ve vacancies for 

(a) SENIOR DESIGNER 

(>) SENIOR DESIGNER - DRAL GHTSMEN 
with general mechanical experience, preferably. 
though not necessarily, familiar with mobile crane or 
excavator design and practice 

(c) JUNIOR DRAUGHTSMEN, for similar detail 
design work. 

(d) FEMALE TRACERS, with some experience 

Good salaries and holidays commensurate with 
experience, pension scheme, and profit-sharing bonus, 

rite full details to Mr. R. EB. Clarke, Local 

Director, at the above address E6740 a 





NORTH BRITISH LOCOMOTIVE CO., LTD., 
requires a Graduate MECHANICAL ENGINEER, 
preferably with some experience in production 

ing, to train for od per meng of “ Assistant 
Production Manager.” Gc salary and prospects. 
Superannuation scheme in operation.—Apply to the 
Engincering Director, Glasgow, N.1!. E6721 a 
OLD-ESTABLISHED ENGINEERING CON- 
CERN manufacturing steam specialities, seek 
active TECHNICAL REPRESENTATIVE to 
develop country-wide sales in allied and new fields. 
Practical engineering experience essential, coupled 
with real ability to create new business. Good 
starting salary, car and expenses offered initially, 
further progress depending entirely on the candidate's 
own ability and initiative—BOX No. E1763, “ The 
Engineer.” A 
PROJECT ENGINEER, with design experience in 
oil and water coolers and heat exchangers. Excellent 


*salary and conditions.—Apply, Sterling Engineering 


Co., Ltd., _ Works, Rainham Road South, 
Dagenham, SSSOX. E1727 a 
REINFORCED CONCRETE DESIGNERS 
AND DRAUGHTSMEN are required by large 
organisation to work in Dorset, South Wales or Man- 
chester areas. Applicants must have sound experi- 
ence. Salary will be high, together with an expenses 
allowance if co coming from outside the district. Super- 
ennuation, excellent conditions.—Apply, giving full 
particulars of experience and qualifications, to BOX 
No. 26717, “ The Engineer.”’ quoting M.D.1.R. A 
SALES ENGINEER required by Yorkshire manu” 
facturer of heavy industrial gears. Must be tech- 
— trained at least up to H.N.C. standard 
— & opportunity for a man with drive, initiative 

a the right experience. Write, with full details of 
past career and required salary.—BOX No. E1768, 
* The Engineer.” A 
SENIOR DESIGNERS.-Applications are invited 
from Senior Designers, experienced in all types of 
electric cranes, for important work in connection 
with steel] works development schemes. Salaries will 
be commensurate with responsibilities, and only 
men of good structural and ——— training are 
required.—Write, giving details ~ 2 experience 
and salary required, to The General Manager, The 
Wellman Smith Owen Engineering Corporation, 
Ltd., Darlaston, South Staffs E6708 « 


THE ENGINEER 
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SENIOR DRAUGHTSMAN required. Medium 
heavy engineering experience preferred. Capable of 
Preparing schemes on own initiative. West Middlesex 
area. Write, stating age and giving full particulars 
of qualifications, ex and salary required.— 
BOX No. £6737, “ the Engineer.” 
SENIOR ELECTRICAL ORAUGHTSMAN 
required, with experience of schemes for H.V. and 
M.YV. distribution for heavy industry, illumination 
and equipment for industrial building. es 
should be qualified to H.N.C. standard ies 
are assessed in accordance with age, qualifications 
and experience and wil] be reviewed annually. 
Contributory superannuation and widow's pension 
funds are in operation and there are excellent canteen, 
welfare and recreational facilities.—Applicants 
should apply in writing to the Chief 
Pilkington Brothers Limited, Cowley Hill Works, 
St. Helens, enclosing a brief history of their career 
and details of their education and qualifica! — 
A 
STEPNEY M.B.C. require competent MAINTEN- 
ANCE ENGINEER for central heating and domestic 
hot water supply installation, laundries, &c., at 
housing estates. Extensive knowledge and experience 
- . priate engineering practice required. Rent 
t. Salary £675-£755 p.a.—Forms and other 
ed from Town Clerk, 227, Commercial Road, 
E.1. Closing date 15th April, 1958. E6682 a 
SUB-CONTRACTING (ENGINEERING).—A 
vacancy exists for a man aged 30-50 with some 
technical and machine shop experience and com- 
mercial training to supervise placing of extensive 
sub-contracts in medium and heavy machining. 
London area. Please reply, stating age, education 
and full details of experience and firms worked for, 
and starting salary desired, in confidence.—BOX 
No. E6693, * The Engineer.” A 
TECHNICAL ENGINEER, progress to Manager, 
experienced with calculation, design and testing of 
Heat Exchangers for steam, high-pressure hot water, 
electricity, liquid fuels, direct and indirect fired air 
heaters and instrumentation. not less 
than £1000 plus other emoluments. Small pro- 
gressive engineers, S.W. London. Please write, 
stating age, qualifications, experience and present 
salary.—BOX No. E6742, “ The Engineer.” A 
TECHNICAL REPRESENTATIVE for large 
engineering works in the North of England, to handle 
the sale of an extensive range new and reconditioned 
power and process plant. Preference will be given 
to applicants with some previous sales experience who 
Possess the necessary technical qualifications. Com- 
pany car will be provided. Contributory pension 
scheme. Apply, stating age, experience and meer 
tions. —BOX No. E6679, “* The Engineer.” 
TECHNICAL REPRESENTATIVE leading to 
Sales Manager, based S.W. London, required by 
small a ay Engineers on Heat Exchangers for 
Steam igh Pressure Hot Water, Eleciricity and 
Liquid Fuels. Experienced with steam and electricity 
and conversant with the heating and oil industries 
essential. Commence not less than £1000 plus 
expenses. Please write, stating age. qualifications, 
experience and present salary—BOX No. E6694, 
“ The Engineer.” A 
TECHNICAL SALES/COMMERCIAL REPRE- 
SENTATIVE required to be peripatetic lightly based 
on London by widely general engineers. Engineering 
background important, whole-time energetic interest, 
personal attributes and ability to earn four-figure 
salary paramountly important. Generous salary, 
superannuation and certified expenses offered. 
Applicants should be between 35 and 45 and should 
give fullest particulars of career, education and 
familiarity with such work.—BOX No, E1759, “ The 
Engineer.” A 
TECHNICAL/SALES REPRESENTATIVE 
wanted, to cover North of England. Resident pre- 
ferably in Harrogate area. To represent small firm 
of manufacturer/distributors of complete undergear 
equipment for all types of trailed vehicles, machinery, 
mobile equipment, &c. Some knowledge of engineer- 
ing required. Applicants should write, stating 
experience and remuneration required.—BOX No. 
E1762, “ The Engineer.” A 
TECHNICAL SERVICE MANAGER.—An expe- 
rienced Technical Sales Engineer. with a Chemical 
Engineering or Science Degree, is required by a well- 
known company in the North of England to head a 
smal! team of qualified research workers and engi- 
neers engaged in the development of products and 
related equipment used in building, engineering and 
marine construction. The duties will include tech- 
nical sales service and supervision in an established 
market at home and abroad. Applicants, aged 30 to 
40 years, must be medically fit. with first-class general 
education and personality to permit contact with 
senior engineers, architects and designers on problems 
of common interest. A knowledge of French and 
German is desirable. The post carries Managerial 
Status with corresponding salary and is pensionable 
—Applications in confidence to BOX No. E1773, 
“ The Engineer.” A 
THE GLACIER METAL CO., LTD., invites 
applications for the position of SERVICE STATION 
ENGINEER. The person appointed to this newly 
created post will work as a member of the Company’s 
Technical Division attached to the London Service 
Station Manager. He will be responsible for ensuring 
that high production standards are maintained in the 
Station. He must continuously investigate areas of 
the work of the station where changes in methods, 
layout or machinery could lead to increased efficiency 
and to propose and assist in implementing such 
changes. He is also responsible for the running of 
certain production routines and to assist him he has 
two subordinates. Applicants should have had some 
experience of design work, preferably tool design, 
and should have served an engineering apprenticeship. 
A knowledge of estimating, plant layout, material 
handling and work study would be useful. Academic 
qualifications to the standard of Corporate Member- 
ship of I.Mech.E. or 1.Prod.E. are desirable. Pre- 
ferred age range 25/35, but candidates outside this 
range will be considered. Starting salary £900 to 
£1100 per annum.—Applications, which will be 
treated in strict confidence, should be sent to Per- 
sonnel Director, Glacier Metal Co., Ltd., Ealing 
Road, Alperton, Wembley, Middx. E6695 A 
UNILEVER LIMITED have a few vacancies for 
young MECHANICAL ENGINEERS. Qualifica- 
tions equivalent to Graduate Membership of the 
Institution of Mechanical Engineers, with a preference 
for a University Degree. Adequate practical training 
is essential. These vacancies are at factories in the 
North of England, including Leeds.—Full particulars 
of education and training should be sent to P.D. 
367, Unilever House, Blackfriars, London, E.C.4. 
E6691 a 
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METHOD STUDY 
ENGINEER 


An Area Method Study Engineer 
is required for the Warwickshire 
Area of the West Midlands Divi- 
sional Coal Board. Location will 
be at the Area Headquarters near 


VEREENIGING BRICK AND TILE 
COMPANY. LIMITED, 
SOUTH AFRICA 
ENGINEERING DRAUGHTSMEN 
Junior Mechanical Engineering Draughtsmen, 
age approximately between 22 and 25 years, are 
required by the above company, which is the 
largest manufacturer of refractories and earthen- 
ware in South Africa. 


Preference will be given ato applicants ~ have Nuneaton. 
served their apprenticeship in a general engi- ° 282 
neering works, and who are experienced in detail Salary will be within the range 
of general mechanical and structural work in £1550-£2150. 


Duties include responsibility for 
introducing method study tech- 
niques at collieries. Recent expe- 
rience at a senior level in method 
study, work study or production 
engineering, a decided advantage. 

A good mining or engineering 


connection with crushing, screening and material 
handling plants, and who wish to obtain site 


experience. 
The inclusive salary offered is £950 to £1100 
per annum, depending on experience. with incre- 
ments of £60 per annum at the end of the first 
and second years of service. 
The outward passage of the selected applicant 
and his wife are paid. Leave is at the rate of 21 


days per annum. 
‘Applications, giving full details of qualifica- qualification desirable. 
tions and experience, and stating marital status, Applications to Area Staff 


Manager, National Coal Board, 
Lindley Lodge, Higham-on-the- 
Hill, Nr. Nuneaton, by April 18. 

E6714 A E6688 A 


should be forwarded to : re 
Vereeniging Brick and Tile Company, Limited, 
, Holborn Viaduct, 
London, E.C.1 








PPP" 


A SENIOR STRESS 
ENGINEER 


is required by 


English Electric Rugby 


to advise and assist on the design of steam 
turbines. Previous steam turbine experience 
is in no way essential but applicants must be 
of at least Honours Degree standard, capable 
and experienced in all forms of stress 
calculation. This is a new appointment in a 
long-established department offering very 
good prospects to suitable Stress Engineer 


COMMISSIONING 
ENGINEER 


Qualified Engineer with experience of the 
design and installation of gas turbine 
generating plant, required by well-known 
British Company, to take full responsibility 
for installation of plant on sites, at home and 
abroad. This is a permanent, pensionable 
and well-paid post carrying substantial 
supplementary payments and allowances for 
periods of service abroad. The position 
offered will provide an interesting and 
rewarding opportunity for a man of the 
right qualifications and experience who is 
prepared to accept responsibility and use 
his initiative. 


Write, giving full details of age, education 


and previous experience, to Dept. C.P.S., 


336/7, Strand, London, W.C.2, quoting 


reference E 1107.P. Applicants should write-—BOX No. 


26728. ** ee 
E67IS A £6728, ** The Engineer. A 








MANAGEMENT 
TRAINEES 


required by leading Engineering Company 
for its Head Office and factories in West 
London and Berkshire. Personal training 
programmes will be prepared to suit each 
individual trainee, covering all the main 
functions of the company, with the object of 
filling various interesting, progressive and 
permanent managerial posts throughout the 
company. After initial training, leave will be 
granted for attending outside day-time train- 
ing courses. This is an excellent opportunity 
for young men, aged 25-35 years, to receive 
thorough training and make a permanent 
career in a rapidly expanding company, 
using modern techniques. It is particularly 
suitable for men already training for a 
recognised qualification. Staff restaurant, 
5-day week and usual staff facilities. Com- 
mencing salary according to managerial 
potential, but not less than £750 per annum 
Write briefly, giving full details of education, 
training, previous experience, personal 
history and intended career —BOX No. 
£6733, “‘ The Engineer.”’ 








AERO RESEARCH LIMITED 
(a CIBA COMPANY) 


have vacancies for two QUALIFIED 
MECHANICAL ENGINEERS for work 
near Cambridge. 

(a) An Engineer to supervise and improve 
and expand two existing pilot plants. ‘andi- 
dates should have two to three years’ develop- 
ment experience and preferably some 
experience of shop supervision. 

(6) An Engineer to take charge of mecha- 
nical development work (comprising design, 
manufacture and runnin trials). He will 
control a small drawing-o' and workshop. 
Candidates should have three to five years’ 
development experience, preferably on 
special purpose machinery. 

A University Degree in Mechanical 
Engineering is desirable, and the successful 
candidates will probably be between 
27 and 32. For those with enthusiasm and 
energy the work should prove stimulating, 
and prospects for personal development in 
an expanding company are excellent. Con- 
ditions of employment are good and there 
is a pension scheme. 

Applicants should send itemised particu- 
lars (including age and present salary) in 
confidence to Aero Research Limited, 
Duxford, Cambridge, marking the envelope 
E.B.S, 20. E6712 a 








BRITISH INSULATED CALLENDER’S CONSTRUCTION CO. LTD., 


carrying out overhead equipment contracts for Railway Electrification in the Crewe Area, require: 


Field Surveyors 
and Draughtsmen 


for the work of track survey, men with Mining or Ordnance Survey experience would be preferred. 
The Draughtsmen interpret the work of the Field Surveyors to produce layout plans and also details 
associated with overhead current collection equipment. 


This is important and interesting work with excellent conditions of employment. The Company 
will be operating in this area (Crewe/Manchester) for several years and can offer continuity of 
employment to those willing to accept a change of location on completion of this work. 


Applications, giving details of age, qualifications and experience, should be addressed to : 


The Resident Engineer, 
B.1.C. Construction Co., Ltd., 


c/o Railway Electrification Construction Depot, 


Loco Works Entrance, 


Wistaston Road, 
CREWE 


E6707 a 
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PLOWRIGHT 
Brothers Limited, 


ENGINEERING 
DIVISION, 


Require ENGINEERS to carry out the commissioning of Contracts and act 


as Liaison between Site and Head 


Applicants should be thoroughly conversant with the construction of Plants 
in the medium-heavy engineering field, with particular reference to Colliery 
Surface and Underground Installations, although applicants with experience in 


other fields will be considered. 


Age group 30/40. Drawing-Office experience desirable and technical quali- 


fications at least O.N.C 


The appointments offered carry good progressive salaries, Pension and Life 
Assurance Scheme and excellent opportunities for advancement. 


Write, in first instance, giving full details of training and experience, to :— 


Chief Engineer, Ref. C.S./C.E., 
Brampton Manor, 


Chesterfield. 


E6619 a 








MICHELIN TYRE CO. LTD., 


Stoke-on-Trent 


have progressive openings for 
DESIGNER/DRAUGHTSMEN 


work in connection with Works Services—boiler plant, steam and hydraulic 


applications, pipework. 


With H.N.C. (mechanical) and experience design of medium to heavy process 
Some knowledge belt and chain conveyors desirable. 


(6 


= 


plant. 


2 
e 
@ 
a (a) With H.N.C. and preferably Thermo-dynamics endorsement, for interesting 
8 
& 


(c) With H.N.C. (electrical) or O.N.C., and now studying for H.N.C. for work 


welfare facilities. 





on motor applications, lighting schemes and general factory electrical services. 
Good commencing salaries, related to qualifications and experience, are 
offered, plus a contributory pension scheme, free life assurance and excellent 


Assistance with housing will be given if required. 


Please write in confidence to :—{Mr.) A. C. McCombie, c/o above, quoting 


reference B3/E. E6351 A 





KENYA CO-OPERATIVE 
CREAMERIES 


CHIEF ENGINEER 


Commencing salary £2000 to £2500. Pro- 
fessionally qualified (Brewery or Marine 
Engineer might suit). Age preferably 36 to 
44. Practical experience of installation and 
maintenance boilers, diesel and electric 
generating plants up to 200kW, refrigeration 
general practical engineering and some expe- 
rience building construction. Good at hand- 
ling staff, planning development and a 
capable draughtsman. Free passages, includ- 
ing wife and up to four children. Free 
partially furnished house. Generous leave, 
pension and insurance schemes. 


Application forms and further information 
from : 
The Commissioner, 
East Africa Office, 
Grand Buildings, 
Trafalgar Square, 
London, W.C.2 


E6698 a 














WILLIAM DOXFORD & SONS 
(ENGINEERS) LTD. 
SUNDERLAND 


Invite applications from 


SENIOR DRAUGHTSMEN 


with experience of the Doxford Heavy 
Marine Oil Engine for positions in their 
Design Department. The work is varied 
and interesting, with good prospects, with 
salaries according to ability and experience. 
Pension scheme in operation. Interviews 
can be arranged to suit the convenience of 
applicants. 

Applications, which will be treated as 
strictly confidential, stating age, qualifica- 
tions and experience, should be clearly 
marked “ Design Draughtsman,”’ and be 
addressed to the Chief Draughtsman. 

E6479 a 








CADBURY BROTHERS 
LIMITED 


require an 


ASSISTANT WORKS 
ENGINEER 


(preferably between 30 and 40 years of 
age) who would be responsible to the 
Works Engineer for supervising and 
progressing plant installation, main- 
tenance and some consequent building 
work at their Moreton Factory, Wirral. 


Amongst desirable qualifications are an 
Engineering Degree, Associate Member- 

ship of the I.Mech.E., or similar qualifi- 

cation, and experience in the control of 
skilled labour. The provision of accom- 
modation might be considered. 


Applications, stating age, qualifications, 
experience and salary desired, should be 
addressed to MOC/E, Cadbury Brothers 
Limited, Pasture Road, Moreton, 
Wirral, Cheshire EI761 a 

















| SITUATIONS WANTED 


A TECHNICAL SALES ENGINEER, A.M.I. 
Mech.E. (40), first-class background, mature experi- 
ence technical/commercial, fluency four languages, 
oa Spanish, seeks change.—Please write —_ 
No, E1753, “ The Engineer.” 
DESIGNER-DRAUGHTSMAN (38), sites 
- a es H.N.C. (Mechanical). Desires 
verseas Nigeria West Indies, Kenya.— 
BOX No. £1772, “ The Engineer.” 4 
ENGINEER (36), works apprentice, project design, 
estimating for mechanical and chemical installations, 
desires position with London company, preferably 
jo Commercial field, where previous engineering 
experience would be useful. Present salary £1150.— 
BOX No. E1771, “ The Engineer.” 





SENIOR EXECUTIVE oN Ot En (54), Lakin 
a Chief 











and maihte exp and light indus- 
tries. ion no ty. o’BOX Not El As, -g = 
Engineer.” 

| FOR HIRE | 
LATTICE STEEL Erection Masts (light 
heavy), . Es. oe immediate a 
Beliman's, Grosvenor Place, 
S.W.1 CPhoos’ slOene 5259). Eli2« 


PATENTS 


THE PROPRIETOR of British Patent No. 724,589, 
entitled “ Unitary Shaft Sealing Devices,” offers same 
for Licence or otherwise to ensure practica! worki 
in Great Britain.—Inquiries to Singer, Stern an 
Carlberg, 14, E. Jackson Boulevard, Chicago, “4 
Illinois, U.S. A. E6738 


THE PROPRIETOR of British Patent No. 699,647, 
for “IMPROVEMENTS IN AND RELATING 
TO STOPPING MECHANISM FOR SEWING 
AND OTHER MACHINES,” desires to enter into 
negotiations with a firm or firms for the Sale of the 
Patent or for the grant of Licences thereunder.— 
Further particulars may be obtained from Marks and 
Clerk, $7 and 58, Lincoin’s Inn Fields, London, 
W.C E6705 

THE PROPRIETOR of British Patent No. 724,592, 
entitled “AUTOMATIC PARKING METER, s 
offers same for Licence or otherwise, to ensure 
practical working in Great Britain.—Inquiries to 
Singer, Stern and Carlberg, 14 E, Jackson Blvd., 
Chicago 4, Illinois, U.S.A. E6731 


| AGENCIES | 


ENGINEERS AND AGENTS well-established in 
London and South Eastern Counties, with good 
export connection, require One or perhaps Two 
additional AGENCIES. Qualified and energetic 
team not afraid of a difficult task, from Principals 
of repute if the long-term prospects are good and the 
— first-class.—BOX No. E6730, “ The Engi- 

D 














BUSINESS OPPORTUNITIES 


OLD-ESTABLISHED ENGINEERING FIRM 
situated in the South West, open to consider com- 
plete Manufacture of Additional Lines. Own 
pattern , ferrous and non-ferrous foundries, 
machine, plating and assembly shops. Would 
consider manufacture under licence.—BOX No. 
E6585, “* The Engineer.” ° 











DRAWING & DESIGN 
SERVICE 


DRAWING AND DESIGN SERVICE.—Desi 
and Development work required (London), for 
chemical and industrial plant equipment, special 
purpose machines, jigs and tools.—BOX No. £1720 
“The Engineer s 














SUB-CONTRACTING 











ACCURATE MACHINING 
also on Models and Prototypes, &c. 


MILLING TURNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 
HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS), LTD. 


la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. E871 mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 
—Recupero, Ltd., South "Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). ES75 mw 


KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
= Mh die a... max. size. We are die 

eg ay BROS. 
(RNOTTINGLEY), Tid, The F conte 
ley, Yorkshire (Tel. : Knottingley 2743/4). E948 mw 


PRECISION ENGINEERS.—Personal —_* for 


emerges Partners, Lid., 
Vineyard Walk, ” Clerkenwell, EC (Phone TER- 
minus 5113,4). MW 
PRATCHITT BROTHERS, LTD., MB Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite inquiries for general 
Engineering, Structural and Plate Work from firms 
wishing to have plant made to their own designs and 
specifications. E720 mw 


THE SPECIALIGT FOUNDRY 





The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON CASTINGS 


3 
HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
e 
Manufacturers of the 
‘PULMAC’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 
Tel. 10, 60 & 152 Boge sow 
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MACHINERY Etc. WANTED 
Floating Power Station, 6 6/16K¥) seam or desl ~ 
$W.9 (RELiance Welk  @ rege 
aurea he 





Norman E. Potts ( ee Road, 
Birmingham 12. wie. vie a7: i309 i 270, 0836, 

23 

WANTED, Tube Machine, Tube Clean- 

Machine, with 


me! Machine, 6in. to 8in. a 
ie on head.—Fred Watkins Coe, hi. 


PLANT WANTED, | second-hand 2-3-ton aie 
Haslemere 








Crane.— Britannic Works, Avenue, 
London, S.W.18. E6681 F 
|_FOR SALE | 

NISSEN TYPE avr for sale. tho Romne 

of 16ft., 24ft. and 30ft. wide huts ; Romeey" 
Huts, 35ft. os and “ Blister ” 

and tat indo These buildings ere varios - 


steel framework wit 
Boot 113) i hor eagle af <P details from 
and Sons, Lid., 
th, Kent (Tel., Bexleyheath 30: 
E681 o 
METROPOLITAN-VICKERS 500 H.P. SLIP- 


RING ELECTRIC MOTO 196 r.p.m., 
doo) 4403/0 cycles, complete wi Pm nm panel 
and aan gearbox, giving a final speed of 


8-1 rp. 
Motor ne i gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon. 
Tel.: Newport 66941 (6 lines). 


500 


STEAM TURBO-ALTERNATOR SETS 


3000kW., 6600/3/50, MET.-VICK., Pass-out/Con- 
densing Steam Turbo-Aiternator Set, date 1948, 


designed for 340 p.s.i.g. initially, 600 Pah. 
proce also suitable for the dng, Pan. 
uties 


E991 o 





oe Pen-oni new Lb Fregere 
1800 40,900 110 
1800 40,000 
double Pass/out at 
1000kW., fully 
ae “y 3/50, B.T.H., speed 3000 r.p.m., 
8.1, deg. F. , Steam consumption approx. 


Ib./ Ww. hogy with surface condenser, citculat- 
i cone, &. Also suitable for pass-out pressures 
varying ween 18/35 p.s.i. 


GEORGE COHEN, 


SONS AND CO. 
WOOD LANE, LONDON, Ww. 4 
Tel.: Shepherds Bush 2070 ; 
STANNINGLEY, NR. 


LEEDS 
Tel.; Pudsey 2241. E200 a 





FOR SALE, DIESEL SHUNTING LOCOMO- 
TIVE, by Ruston and Hornsby, standard 4ft. 84in. 
rail gauge, powered by Ruston 88 b.h.p. diesel 
engine with compressed air starting, weight in 
working order 20 tons approx., haul 510 tons on 
level, tractive effort 9500 Ib., spring buffers and 
draw gear, Westinghouse brakes. 

er condition—inspection these works 

HARLES JONES OF ALDRIDGE, LTD 
Birch Lane Works, 
Aldridge, 
Nr. Birmingham. 


Tel.: Aldridge 52222 E6643 « 





TANGYE HYDRAULIC PRESS 


200 ton, 12in. ram, 12in. stroke, 3ft. daylight, 
bed 16ft. by 2ft. 6in. wide, complete with 
pump, electric S.R. motor and starter for 
400/3/50. 


NORMAC, LTD., 
Pepper yg a ‘0. 
Tel.: £993 G 





STEAM LOCOMOTIVES FOR SALE 


Work- 
Bore Type ing 
and and pres- Net 
Item stroke make built sure weight 
1. 14x22 040 ity: ee 
Barclay 
2. 14x22 040 - 160 22 
Barclay 
3. 14x22 040 _ 160 22 
Barclay 
4. 14x22 040 160 22 
Barclay 
5. 14x22 040 1935 160 22 
Barclay 
6. 17x24 040 1934 160 6 
7. 17x24 oo 1940 160 36 
8. 17x 2A a 1941 160 %6 
9. 17x24 Hr sm 1941 160 %6 
10. 17x24 a 1944 160 %6 
if. 18 x 26 > a 1950 180 404 
All the above being recently in service and well- 
maintained. Insurance reports availabie. 


R. S. HAYES, LIMITED, 

BRIDGEND, GLAMORGAN 
TELEPHONE BRIDGEND 1311/2/3. 3) 
G 


Classified Advts. continued on page 116 
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FOR SALE 
FOR SALE, 24 x 24 Christy and Norris Mill and one 
44 Christy and Norris Disintegrator. Can be seen 
London.—Full details, BOX No. E6678, “ The 
Engineer.” G 





G.S.P. 9t. RADIAL ARM DRILLING 
MACHINE 





Elevating arm with loose box table, spindie 
No. 6 Morse taper. Capacity in mild stee! 34in. 
F. J. EDWARDS LTD., 
339-36! . FUSTON ROAD, LONDON, N.W.! 
EUStoen 4681 and 3771. 
E6670 G 
FOR SALE 
One as Precimax Plain Gri Machine, type 
~y 24in., with provision for izer ; motor- 


/440-volt, -phase, 50-cycle supply. 
One og Te es 1S Capstan Lathe, complete with bar 


feed 
One 7-ton Chatteris Overhead Travelling Crane, 
86M. 6hin. track centres, 3-motor control on 220 
- —_ D. ~ —_ July, 1958. 
wo Vara’ Ovens, each containing 
two chambers, 258. in. tong by 3f. Gin wide, and 
complete with monorail ; heated, max. 


temperature 260 ie F. 
= invited.—Repiy to ref. CB/1, Crompton 
Parkinson (Chelmsford), Ltd., Chelmsford, Essex 
(Tel.: 3161). E6686 o 


TW 


FRASER TYPE OLS30 GR ASKS PUMPS, cap. 
30 g.p.m. at 3500 p.s.i., aa» 2 
75 b.p. motor wound suitable /3/S0. 

BOR T AL THREE-THROW HYDRAULIC 

UMP BY BERRY, rams 2in. dia. by 6in. stroke, 
tons p.s.i. press., approx. 13 g.p.m., 62 r.p.m., 
gear wheel, pinion, &c. 

HORIZONTAL THREE-THROW HYDRAULIC 
PUMP by HUGH SMITH, Ijin. rams, 6in. str.. 
1 ton p.s.i., 15 h.p. slipring motor, 400/3/50, 750 
r.p.m., starter. 

THREE-THROW HORIZONTAL HYDRAULIC 
PUMPS by FIELDING and PLATT, cap. 10-5 
g.P.m. at a working pressure of 2 tons p.s.i., rams 
i¢in. dia. by 3in. stroke, all self-contained and 
arranged for vee-belt drive from 40 h.p. Brush slip- 
ring motor, wound suitable for 400/440/3/50. 


THO* W. WARD LTD. 





ALBION WORKS - - - SHEFFIELD. 
"Phone : 26311 "Grams : “ Forward.” 
E214 G 


THE 
FOR SALE 


STRONG WOODEN BOX, with hinged lid, 

size 144in. by 134in. by 114in., 750 available. Price 
34. each, ex London. Perfect condition. Sample 

sent on request. Minimum order 100.—All enquiries 

to Container Co., 38a, Fishergate, Preston, + = 

1 G 





FOR SALE 
“ UNION ” HORIZONTAL BORING MACHINE 
Type BFT 100, dia. of spindle 3 15/16in., max. dia. 
for boring 24in., 18 spindle feeds, complete with 
electrics 
New machine, only been in service 10 months. 
be seen in operation.— Write to : 
Clyde Crane and Engineering Co., 
Mossend, Bellshill, 
Lanarkshire 


ALN 


LARGE CAPACITY 
LATE TYPE 
GEAR MAKING MACHINES 
IN STOCK 
90in. MUIR Model M.T.9 Heavy Duty, Large 
Capacity Hobber, for spur, spiral and helical 
gears and worm wheels, max. dia. of spur gears 
and worm wheels 90in. max. dia. of spur gears, 
running at high speeds 72in., max. spiral dia. 
with max. width at 10 deg. a 90in., max. 
spiral dia. with max. width at 45 . angle 70in., 
max. spur and helical width 26in. -Win., according 
to dia., max. D.P. 13, table dia. 58in. - Tange of 
hob speeds 18-80 r.p.m., h.p. main motor 12. 
68in. RAPIDAN Heavy Duty Gear Generator, 
Size No. 4 extended, motor drive, for internal 
and external spur gears, capacity internal gears 
68in., dia. external gears 36in. dia., face width 
lin.-6in. max., max. D.P. 2. 
INSPECTION INVITED 
Send us your enquiries. 


IT’S CHEAPER TO BUY NOW 


SOAG MACHINE TOOLS, LTD. 


JUXON STREET, LAMBETH, 
LONDON, S.E.11. 
"Phone : RELiance 7201 
"Grams : Sotoolsag London S.E.11. 


Can 


£6685 G 





F210 G 





HYDRAULIC PRESSES 


Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 

Enquiries from the Specialists :-— 

REED BROTHERS (ENGINEERING), LTD., 

Replant Works, Woolwich Industrial Estate, 

London, S.E.18 
Woolwich 7611 (6 lines). 


Tel.: 
E6709 G 


ENGINEER 


FOR SALE 


FARMER NORTON fin. Centreless Bar 
Turning Machines, with various cutter heads, in 
and out feed bar carriers, &c. M.D. 400/3/50.— 
H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398. 





E185 Gc 





TWO NEARLY NEW POWERFUL 


CRANES 


90-ton Electric Travelling Goliath Crane, 106ft 
span, 72ft. lift, all lattice steel construction, electrics 
400 volts, 3-phase, 50 cycles. Tested by Lloyds to 
150 tons. : 
35-ton Electric Portal Wharf Crane, built 1945; 35 
tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 
40ft., admitting 3 lines of standard gauge a elec- 
trics 440/3/50, with Ward-Leonard generat 
REED BROTHERS (ENGINEERING), ‘LTD., 
Replant Works, Woolwich Industrial Estate, 
London, 
Telephone : Woolwich 7611/6. 
E6710 Go 





UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 2}in. mild steel 
plate ; 75 h.p. roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50. —BOX No. E6711, ** The Engineer.” G 


CEM 


“ BENTLEY ” Plate Bending Rolls from 
ot Ages to 10ft. by lin. m.s. capacities. 
bade f frame for withdrawing rolled 


pw A self-supporting top roll, finger-tip 
control, all gb hm dia. from = 
fe Steel, ull elect equipment. Vi 
ae te prices. Early deliveries. 

“ SEDGWICK "’ Universal Plate Bending 
and Folding Machine, 6ft. by tin. 

“EDWARDS” Undercrank Guillotine 
8ft. by din. 

“ PEARSON” Electro Hydrolic Guillo- 
tine, 8ft. by 4in., for early delivery. 

Fully detailed stock lists available on 
request. 


CHARLES E. MATTHEWS (Machine Tools) 


LIMITED, 


Gladstone Road, CROYDON. 
Tel. No.: Thornton Heath 1783. 
Telegrams : “‘ Matolco,”’ Croydon. 
E994 a 














April 4, 1958 
YOU'RE ON THE TARGET 


IF YOU REMEMBER 





WAROS might have 7t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 











rwilill DISC 


CLUTCHES AND Vine ORIVES 


WY 
MARINE GEARS 


EA RR 


BRITISH TWIN DISC 


LIMITED 





16-18 HENEAGE STREET, 
LONDON, E.! 


























ELLISON 3 


£1i0-O0 


STRAINER £1 
ENGINE PETTER PAZ. 1. 
AIR COOLED DIESEL. 


AND OTHER MODELS. 


Northern Ireland : 


60a HIGH STREET 
LONDON W.3 


Also at 


GLASGOW CITY 6597 
CARDIFF 2547! 


DELIVERY HOSE, etc., etc. 
DELIVERY FOR THOSE IN URGENT NEED. 


SELF PRIMING PUMPING SET 


2°S HP. 


6° 0 EXTRA. 


WRITE FOR LEAFLETS DESCRIBING THIS 
SUCTION AND 


EX-STOCK 


SOLE SELLING AGENTS and DISTRIBUTORS for Great Britain and 


MACHINERY INSTALLATIONS L™ 


ACTON 


"Phone: ACORN 6044 PB.E. 


NEWCASTLE UPON TYNE 22336. 
BIRMINGHAM MIDLAND 5731 P.B.E 











1958 
FOR SALE 


April 4, 


FRED WATKINS (BOILERS), one 


STEAM BOILERS.—Cochran Vertical (New 
8ft. Gin. 


dia. ; 6in. dia., including 

new 7ft. and 8ft. dia., 150, 180 and 200 Ib. W.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Ly F 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all mot orised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. p 

ELECTRIC MOTORS._-150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES. Mobile 10-ton Lorain. lorry mounted 
30ft.-70ft. extendable jib; 4-ton Coles Diesel-Elec- 
tric; — Jones Super 40 (3); Neals 2-ton Diesel, 


20ft. jibs (2); Derrick, 5-ton Buters Electric 
ge t 90ft. jib ; 5-ton Wilson Electric, 
70ft. jib -ton Rushworth Flectric, 65ft. jib ; 


Steam Loco, 18-ton Brownhoist, SOft jib: i0-ton 
Coles, 40ft. id ; 8-ton Wilson, 35ft. jib; 5-ton 
Smith, SOft. jib ; 5-ton Cowans Shel don, Sort. 
jib; 5S-ton Grafton, 38ft. jib; E.O.T. Goliath 
40ft. span, 60-ton Clyde, ton Babcock, 10-ton 
Morris ; 10-ton Vaughan. un . span ; 
5-ton Henderson, 24ft. Thin. span, 1946 ; §-ton 
. 29ft. 3in. span ; 2-ton Morris, 18ft. span 
2-ton Smith , 34ft. span. 
RAILWAY MATERIAL.—150 h.p. Stephenson 
Diesel Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Diesel Loco. electric start, flameproof ; 
Peckett 14in. by 22in. and 7in. by 1 12in. Steam 
aes ? a 20 Ib. Track, 24in. gauge bogies, 


&c. 

STEEL ‘PIPING. ~50,000ft., 2in. Galvanised new ; 
60,000ft.. black new ; $000R., 8in. seamless ; 
1000ft., 12in. seamless ; 14in. seamless ; 
400ft., 18in. riveted ; 280ft., te Stine o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 
24in. riveted ; ; 1450ft., 27in. 0.4. welded flanged : 
216ft., 48in. riveted ; 21 6ft., 60in. riveted. 

CAST TRON PIPES. “Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, w makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rec’ eo 
lar up to 12,000 gallons, for oil and petrol, 
sectional! steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Piate Bending Rolls, 
14ft. by din.; Robertson Straightening Rolls, 
=. 6in. by fin.; Berry Bending Rolls, 7ft. by 4in.; 

300-ton a od Horizontal Straighten- 
tan fone, 1Sft. lerbert 3ND 


étin. by 1Sin. table ; Pels bunen and Shears, iin. 
capacity ; ate new 2cwt. and 1 cwt. Pneumatic 
Hammers. 


SLING pote tncor gyal WORKS, 
COLEFORD, GL 


*Phone : Coleford bn/2. E366 G 





QUICK WORK No. 321 Motorised Rotary Shearing 
Machine with circle cutting attachment, capacity 
14 S.W.G. mild steel. Depth of shear throat 30in., 
cuts circles from 6in. to 60in, diameter, diameter 
of cutters on inclined shafts 2in., arranged motor 
drive, 400/440/3/50. 

BESCO Size R150/10 All-steel Press Brake, capacity 
150 tons, 10ft. wide by in. thick, between 
housings 10ft., overall length of dies 138in 
depth of gap 12in., length of stroke 3in., onsaaged 
motor drive 380/ /420/3/50, weight about 164 tons. 

SEDGWICK 200 tons Double Geared Press Brake, 
capacity 12ft. by jin., arranged motor drive, 
400/3/50, depth of gap 18in., stroke 3in., die space, 
top tool to bed, stroke down, bed adjustment in 
lowest position, 4jin., between side frames 83in., 
weight about 15 tons. 

MADISON-KIPP Model S315, Size 6in. by 6in, 
Pneumatic Diecasting Machine, for zinc, lead and 
tin alloys, die size 6in. by 6in. by 4in. thick, metal 
pot capacity, zinc alloy, 150 lb., capacity per shot, 
zinc, 14 'b. 

BESCO Double Geared Hand Operated Universal 
Swing Beam Folding Machine, capacity 6ft. 2in. 
by tin. thick, lift of clamping beam 8in. adjustable 
folding centres, smallest trunk formed round the 
beam and withdrawn, 8}in. by 7jin. 

SELSON Rapid Flanging Machine for flanging 
straight or curved edges, maximum thickness }in., 
maximum -—- of flange 14in., arranged motor 
drive 400/3/50. 

Photog. of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : Euston 4681-3771. 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM 3. 
Telephone : Central 7606-8. E207 o 





FOR SALE 


} cu. yd. Rapier 410 diesel-driven Excavator, with 
4-purpose or dragline equipment. 

# cu. yd. Rapier 423 diesel diesel-driven Excavator, with 
shovel or dragline equipmen' 

1 cu. yd. Rapier 440 diesel-driven Excavator, with 
shovel or dragline equipmen 

6-ton Rapier Standard pet. i Mobile Crane. 

6-ton Rapier Super pet./elec. Mobile Crane. 

1 cu. yd. Chaseside a 500 ” diesel-driven 
Loading Shovel. New 1957 


WILLIAM G. SEARCH, LIMITED. 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, KIRKBY TRADING 
ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6. 
E6680 @ 


THE 
AUCTIONEERS a VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anD MACHINERY 


56, 





20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C,2. 


TEMple Bar 7471 








By Order of J. Harrison Carter Ltd. 


DUNSTABLE 


54/62 BULL POND LANE, 
Close to A.5. Trunk Road 
FREEHOLD INDUSTRIAL 
PROPERTY 
Floor Space 37,000 sq. ft. 
Site 3} acres 
ALL SERVICES 
For Sale by Public Auction 
LONDON AUCTION MART 
155 QUEEN VICTORIA STREET, E.C.4. 
on TUESDAY 22nd APRIL 1958 
(Unless previously sold) 

Solicitors: Messrs. Hardisty, Hales & Lindner, 
17 Soho Square, W.1. 

Particulars from: 
LEOPOLD FARMER & SONS, 
Industrial Property Specialists, 
46, GRESHAM STREET, E.C.2. (MON 3422) 
E6699 5 














ENGINI 


ER 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
i aa E.C.2. 





HENRY BUTCHER 


AND CO, 


Auctioneers, Valuers 
and Surveyors 
Specialising 
SALE & VALUATION 
of 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C,2. 


117 
AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


£. L. JUDSON, F.R.1.C.S., F.A.1. 

£. BEDDARD, A.1.MBCH.B., F.A.L.P.A. 
M. 8S. CHEAVIN, F.A.1. 

G. EB. GUBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.!. 


Telephone: HYDE PARK 8844/5/6 (3 lines) 





Established 1307 


FULLER, HORSEY 


SONS anp CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON E.C.3. 




















HOLBORN 8411 (8 lines) Telephone : ROYAL 4861 
"@- 
By Order of the Minister of Supply 
AUCTION PROGRAMME 
Main Location Auctioneers 

April 15-18 Machine tools, ve- M.O.S. Storage Depot, FULLER, HORSEY, 
hicles and miscel- Royal Arsenal, Wool- SONS & CASSELL 
laneous stores, includ- wich, London, S.E.18 (Dept. L), 10, Lioyd’s 
ing clothing, hand Avenue, London, E.C.3. 
tools, bell tents, etc. (Tel.: Royal 4861.) 

April 22 Machine tools and M.O.S. Stor: Depot, WALKE 
miscellaneous stores, Ruddington ? Nets HANSON i $ 
including M/T Byard Lane, Bridlesmith 
spares, clothing, etc. Gate, Notti » 

. a BPR ya 47271.) ; 

April 29- fehicles and miscel- Central Ordnance Depot, 

May 1 laneous stores, includ- Bicester, Cuan. - LTD. iD. Were. ie te 
ing :-— Square, 
700 vehicles and 150 motor cycles, including Austin cod tela cae: 

es, ¥ 

Matador tractor, light and heavy load trailers. Large quantity of vehicle 
tyres. M/T spares, Canadian and American vehicle parts, engines, bogie 
wheels and springs, Tecalemit lubricating plant, machine tools, lathes, etc., 
fuel pump testers, generating sets, binoculars and , wireless spares 
including supply units, head sets, etc., woollen vests and pants, denim trousers 
and blouses, canvas covers, furniture, hand tools, tool kits, cable, ete. 

May 7-8 Machine tools and Technical Stores . SHOULER SON 
miscellaneous stores, Old gree Melton Mow- ang L), “eee 
including sewing ony oe (Sale at § M Mowbray, 
m. elton Mowbray.) Leics. (Tel.: 81.) 

Catalogues (6d. cach—-P.O.s—for sales after May Ist, 1s. Od. each ilab’ 

+o Hien Bes ) available only from the 
SALES BY TENDER 
() syneesy: 4000 tons, railway bridging ludi i ; “p 
types trestling, located at Liphook, oady eae zr ahies . 

(2) Electric travelling Cranes of 5, 10, 40, 60 and 80 tons 

° meng 0 capacity, at present installed in M.O.S. 

(3) Wooden boxes, various sizes and locations. 

(4) Tungsten carbide plant and equipment, ammonia cracker plant, motor 

‘or sets, candems slanting Innaton a solic te pope 
milis and motors, sieve units and motors, treating ovens, etc. 
lications, stating which tender form is req et Se sande Saiyee 1th x 
od kepply, Dicvctarste of Disponsie, Fuse Avenee thane tent Wee ste 
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Unequalled for the rapid and efficient 





grinding of work from +; in. to 6} in. 
diameter, leaving an excellent finish and 
maintaining a high degree of diametrical and 
cylindrical accuracy. These machines handle 


a wide range of work including taper, 


WE! 
Wl, 


shouldered, special form and multi-diameter, 


Waa\ 


i hn PEP Ti avy 


as well as plain cylindrical. 





TRADE MARKS 


aL 
{ \ == 2 
B.S Sole Agents in Great Brkein? Se 4 

“yaaa BURTON GRIFFITHS & CO. LTD 


B.S.A. TOOLS LIMITED KxiTTS GREEN, BIRMINGHAM _ 33 
BIRMINGHAM . ENGLAND Tel: STECHFORD 307! 









































and lalkug of Galvanizing 


here's another 


BIG JOB 
ready on TIME 


Our technical staff 
will be pleased to deal with 


any Galvanizing problem 
you care to submit. 


MIDLAND GALVANIZERS LIMITED 


Kings Norton Factory Centre - Birmingham 30 





wh 
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PITCH PINE 


The engineer’s Timber 


affording highest strength with natural durability 





Large sections a speciality 





MALLINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 
23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER I5 


TELEPHONE: DEANSGATE 5867-9 TELEGRAMS: ‘PITCH PINE’ MANCHESTER 






















STON ELECTRIC OVERHEAD 
TRAVELLING CRANE 


_ RUSSELL & Co 
MOTHERWELL. 


FOR INSULATION 
WATER GAUGES, 


F. WIGGINS & SONS 


syD nt sess 9-11 TREDOWN ROAD, SYDENHAM, S.E.26 a oe 
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LIMITED EST.1750 


HEAVY IRON CASTINGS 
UP TO 20 TONS 


STEEL FABRICATIONS FOR 
NUCLEAR POWER PLANT 







M & W GRAZEBROOK ‘ DUDLEY WORCESTERSHIRE 





: DUDLEY 2431-3 Telegrams: GRAZEBROOK DUDLEY 





CLASS | VESSELS AND 
RAILWAY TANK WAGONS 


HOT PRESSINGS UP TO 14” COPIER, PLANT. 
Tene x 09 PF, BUA. HOMOGENEOUS LEAD 


LININGS 
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30-RB 1 cu. yd. shovel loading rock in a roadstone quarry 


Discrimination 


and Excavation 


Under present economic circumstances, more than 

ever before, the contractor needs to discriminate 

before he decides to purchase equipment vital to : . shih aia: wit sain dpheditindite 
his needs. ‘i in the fens 

Consideration of the Ruston-Bucyrus range of 

excavators, particularly in the universal group of - 19-RB § cu. yd. dragshovel excavating 
# to | cubic yard capacity, will suggest a ready pipe wonches for a water apply 
solution to your excavating problems. The four 

machines in this category: 10-RB j cu.yd., 19-RB << phy Sorter HLS ow. yd. 
§ cu.yd., 22-RB } cu.yd. and the new 30-RB 1 cu.yd. ’ power house coal 

with air control, are ready and waiting to be applied 

to that new contract where their ability to do more 

work quicker and at Jess cost will increase your 

profit margin. 


Write now for information on the size of machine in which you are interested 


RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


THE COMPLETE RANGE OF RUSTON-BUCYRUS EXCAVATORS IS FROM 3 TO 6 CUBIC YARDS CAPACITY 


rel 
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Only Atlas Copco Air Hoists 


have ball bearings on all rotating shafts—troller bearings for connecting rods 
























Not only in this complete application of ball and roller 
bearings is the Atlas Copco Air Hoist unique. Read the 
list, below, of seven major features. These tested engin- 
eering developments have never before been combined 
in any one air hoist. Each plays its part in achieving a 
completely new overall standard of efficiency and econ- 


omical operation. 





(1) Ball bearings on all rotating shafts and roller bearings for connecting rods. 
~ Smoother operation, lower air consumption, longer service life. 
(2) Five or six cylinder radial air motor. ° 
Smoother starting, even pull and ultra-sensitive control. 
No sudden and harmful strains on goods handled. 
Automatic brake. 
No risk of damage or injury should air supply be interrupted. 
The brake, completely self-acting, is only OFF when the air pressure is ON. 


&) 


Double-row ball bearings on cable sheave. 
Extra endurance, smoother operation at this critical point. 


4-Direction rollers on cable guide. 
Longer life, smoother action in both directions. 


Automatic safety and adjustable top and bottom stops. 
Safer, more automatic control. Time saved on repetitive jobs. 


Ooo oe 


Totally enclosed motor impervious to dust. 
Continuous splash-lubrication. Efficient, trouble-free operation ensured in any 
climate in the world. 


Atlas Copco Air Hoists are available in a standard range covering capacities 
up to five tons. Units of higher capacities can be supplied to special order. 


World-wide Sales and Service. The Atlas Copco Group embraces Atlas Copco companies 
or agents manufacturing or selling and servicing Atlas Copco equipment in ninety 
countries throughout the world. For further details of the equipment featured here, 
contact your local Atlas Copce Company or Agent. If you have any difficulty please 
write to Atlas Copco AB, Stockholm |, Sweden, or Atlas Copco (Great Britain) Ltd., 
Beresford Avenue, Wembley, Middlesex. 







Atlas Copco Manufacturers of Stationary and Portable Compressors, 
Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 











Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 


They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 


Iso-Speedic governors can be supplied which give control within 0.3% 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


lso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 





